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HM3MCHCHUH B DKOCHUCTEMAaX Ha OMOJIOTHYECKHX MOICIIAX

21. MpakTnyeckoe 3aHATME NPOPECCUOHANbHON HAaNPABAEHHOCTN « AHANU3 U
OLLeHKa nocneacTBMit COBCTBEHHOM AeATe/IbHOCTU B OKPYXKalLleln cpeae,
rno6anbHbIX IKOIOTMYECKUX MPOBAEM U NYTEN UX PELLUEHUAN ... veeeveeeeerverereaerees

22. MNpaKTnyeckoe 3aHATUE «PelleHne IKONOTUYECKUX 3A0QUM . c.urererrereeeirneeneeerreeeennees

23, CIINCOK JIUTEPATYPDI e teuireetueeesertereneesseesseestesse sesuesstessses sssesssessessnsessnssssesesessssessessssenssesnes

IosicHUTEALHAA 3aNMUCKA.

Meronuueckne yKa3aHHs IS BBIMOJHEHUS CTYACHTAMHU TMPAKTUYECKUX 3aHATHH SBIISIOTCS
YacThl0 y4eOHO-METOAMYECKOr0 KOMIUIeKca M0 YydeOHOH mucruiumHe «buosornmsy s
MOJITOTOBKH KBATM(UITMPOBAHHBIX pabouux, ciyxamux 1o npodeccun CIIO 35.01.01 «Mactep
IO JIECHOMY XO3AHCTBY».

[leHHOCTh MPAKTUYECKUX 3aHSATUUA COCTOUT B TOM, YTO OHU BOOPYXAET CTYACHTOB HE
TOJIBKO HeO6XOJII/IMI)IMI/I B JXKM3HU OMOJIOTHYECKUMHU 3HaHUAMU, HO U IMOJE3HBIMH YMCHUAMHU U
HaBbIKaMH, (OPMUPYET HaBBIKM, YMEHHS OHOJIOTUYECKOTO MCCIEOBAHUS, 3acTaBisieT
JIOTUYECCKHN MBICJINTH, JcaaTrb COIIOCTAaBJICHUA, BBIBO/IbI, TIO3BOJISIET pa3BUBaTH
HaOJI0IaTeIFHOCTh CTYACHTOB B HEMOCPEACTBEHHON M TECHOW CBSI3HM C MPOIIECCOM MBIIUICHUS
(paboTa O HaMEUECHHOMY IIJIaHy, aHAJIU3 ¥ HHTEPIIPETAIUS PE3YIbTATOB).

[IpoBenenune Takux 3aHATUN pacIIUpsieT U YrIyOJseT coaepkaHue yueOHOTO MaTepuara,
9YTO JAa€T BO3MOKHOCTh HE TOJIBKO MOBBIIIATH KAY€CTBO 3HAHWM CTYAEHTOB M MX WHTEpEC K
W3Y4YEeHHUIO OHOJIOTMH, HO M pPa3BUBaTh HHAMBUyaJbHbIE CIHOCOOHOCTH CTYJIEHTOB, W,
CJIEIOBATENIbHO, IMO3BOJISIET MPUMEHATh AU(PPEpEeHIUPOBAHHBIN MOAXOA MPH OUOJIOTHYECKUX
UCCIIEIOBAaHUSX.

Kak moka3piBaeT mpakTHKa, WCIOJb30BAHUE MPAKTHUECKUX 3aHATHH  sIBisieTcs
3¢ dEeKTUBHBIM CpPeCTBOM (HOPMHUPOBAHMS HE TOJNBKO HMHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH, HO U
Pa3BUTHUIO MO3HABATEIBHON AKTHUBHOCTU CTYAEHTOB, YTO B CBOIO OuUe€pellb SBJISETCS OJAHUM M3
MoKasareseil coualbHO-MPOPecCHOHATHHON MOOMIBHOCTH CTYIEHTOB.

Leab MaHHBIX METOAMYECKMX YKa3aHUM MPAKTHUECKUX 3aHATUM HampaBjieHa Ha
(dhopMupoBaHHE KOMIIETEHTHOCTH B c(epe CcaMOCTOSTEIBHOW TMO3HABATEIBHOW JESITEIIBHOCTH
CTYIEHTOB TIOCPEACTBOM MPAKTUYECKUX 3aHATHM Ha NPUMEPE U3YUYECHHUS JHACLUIUIMHBI
«buonorusy.



IIpaBui1a BINOJHEHHUS NPAKTHYECKUX 3aHATHH

[ToaroToBka K MNPAaKTUYECKUM 3aHATHSIM 3aKJIHOYATCAd B CAMOCTOSITEIBHOM HW3YYEHUU
TEOpUHM TIO PEKOMEHIYeMOW JHTeparype, NpPEeIyCMOTPEHHONH pabouell mporpamMMOi.
BrinonHeHue 3agannii IpOU3BOIUTCS MHIMBUAYAJIBHO B YaChl, IPEyCMOTPEHHBIE PACIIHCAHUEM
3aHSATUN B COOTBETCTBUHU C METOJUYCCKUMHU YKa3aHHUSIMU K MPAKTUUECKUM 3aHATUsM. OTYeT 1o
MPAKTUYECKUM  3aHATHSAM  KaXKABIA  CTYJIEHT BBINIOJHSAET HMHAMBUAYAIHHO C  Y4E€TOM
pEeKOMEHIalui 10 0(OPMIICHUTO.

Otuer BbIIOJIHSAETCS B pabodel TeTpaau, CAAETCs MpenojaBaTesll0 10 OKOHYAHHUIO
3aHSTHS WIM B Hayase cieayromero 3aHsaTus. OT4eT JOJDKEH BKIIIOYATh MYHKTHI:

- Ha3BaHHWE TMPAKTHYECKOTO 3aHSATHUS

- [1eJTb 3aHATHUS

- pemeHue, pa3BepHyTHI OTBET, TA0IUIA, OTBETHI HA KOHTPOJIBHBIE BOIPOCHI (B 3aBHCUMOCTH OT
3aJ1aHus)

- BBIBO/JI 11O paboTe

HpaKTqucxoe 3aHATHC CUHUTACTCA BBIHOHHeHHOﬁ, €CJIn OHa COOTBETCTBYECT KPUTCPUAM,
YKa3aHHbIM B IPAKTHUYCCKOM 3aHATUU.

B KoHIle 3aHATHS TpenojaBaTelb OIEHHBACT MPAKTUYECKYI0 paboTy OmpenenéHHOW CyMMOM
6au10B (10 MATHOAIIILHONW CUCTEME) U CTABUT UTOTOBYIO OLIEHKY.



Kpurepuu oueHnBaHusI NPAKTHYECKHUX 3AHATHH.
Otmerka "5"

[IpakTuyeckass paboTa BBINIOJHEHA B MOJHOM 00BEME C COONIOJCHHEM HEOOXOIMMOM
nocienoBarenbHOCTH.  OOyuaromuecss padOTanu TOJTHOCTBIO CaMOCTOSITENILHO: TMOJ00paiu
H€O6XOZII/IMI)IC AJid  BBIIIOJIHCHUA IIPEAIaraCMbIX pa60T HCTOYHHUKUN 3HaHI/II‘/JI, IIOKa3aJin
H€O6XOZII/IMI)IC A1 MMPOBEACHHUA MNPAKTHYCCKHUX H CaMOCTOATCIIBHBIX pa60T TCOPECTUUCCKUC
SHAaHUA, TPAKTUICCKUEC YMCHUS U HABBIKH.

PaboTa opopmiiena akkypaTHO, B ONITUMAJILHON TS (PUKCALIUK PE3YIHTAaTOB (hOpMeE.
Otmertka "4"

[IpakTryeckas Wi caMoCToATeNbHas paboTa BBINOIHEHA CTyIEHTaMH B MIOJHOM O00beMe
U CaMOCTOSITENbHO. JlomycKaeTcsi OTKJIOHEHHE OT HEeoO0XOAMMON MOCIeA0BaTeIbHOCTH
BBITIOJIHEHUS], HE BIIMSIONIEE HA MPAaBWJIBHOCTh KOHEYHOTO pe3ynbTara (IepecTaHOBKA IMyHKTOB
TUIMOBOTO IIJIaHA, [OCJIEJOBATEIbHOCTh BBIMOJHIAEMbBIX 3aJaHUl, OTBEThl Ha BOIPOCHI).
Hcnonb3oBaHbl yKa3aHHbIE HCTOYHHMKM 3HaHuWM. PaGoTa moka3zana 3HaHME OCHOBHOTO
TEOPETUYECKOT0 MaTepHajia ¥ OBJaJeHue YMEHHUSMHU, HEOOXOJAUMBIMHU JUISI CAMOCTOSTEIHHOTO
BBITIOJTHEHUST PAOOTHI.

JlomycKaroTCcsi HETOYHOCTH U HEOPEKHOCTh B 0(DOPMIICHUH PE3YJIbTaTOB pabOTHI.
Otmertka "3"

[IpakTnueckas paGoTa BbIIOJHEHa W OGoOpMIIeHa C MOMOIIbI0 Tpenoaasarens. Ha
BBITIOJIHEHUE pabOThl 3aTpayeHO MHOTO BPEMEHHU (JjaHa BO3MOXHOCTH J0JeNIaTh paboTy J0Ma).
CryneHT moka3aj 3HaHHS TEOPETUYECKOr0 Marepuaia, HO HCHBITHIBAIM 3aTPyAHEHUS MpU
CaMOCTOSITENIBHOM paboTe CO CTATUCTUYECKUMU MaTepUaTIaMH.

OtMmetka "2"

BricTaBnsercs B TOM cJIydyac, Koraa CTYACHT OKa3ajCid HC IMOAIOTOBJICHHBIM K
BBITIOJIHEHHUIO 3TOH pa6OTBI. HOJ'Iy‘leHHBIe pPE3ybTaTbl HE IIO3BOJIAKOT CHACIATH ITPABUJIBHBIX
BbIBOJIOB H IMOJHOCTBIO PaACXOOATCA C MMOCTaBJICHHOM 1IE/bIO. O6Hapy>KeH0 IIJ1I0XO€ 3HAHHC
TEOPETHUYICCKOI'O MaTepruajia U OTCYTCTBUC HeO6XOI[I/IMBIX YMeHI/Iﬁ



HpaKTH‘leCKOC 3aHATHE HpO(l)e(!CI/IOHaJ'IbHOﬁ HalpaBJCHHOCTHA

7K¥M3Hb U IUTaHUE PACTEHUH

Llesnb — cpaBHUTH TUIIBI IUTAHUSA PACTCHUM.

OTBETUTH HA BOMPOCHI, BHITIOJIHUTH PA0OTY B TETPAJIH.

Bomnpocsr:

Jyis 9ero HeoOX0IMMO TTUTAHUE BCEM KHBBIM OpraHU3MaMm?

- 3aKOHUYHUTE OTIPEICTICHUE - TUTAHUE — ITO MPOIIECC. ..

- HazoBuTe, HA KaKue TPYIIbI JSISTCS OPraHU3Mbl IO TUITY TUTAHUs?
- Kakux opraHn3MoB Ha3bIBaIOT aBTOTpO(ammu?

- B uém 3akirouaercs 0COOEHHOCTh reTepOTPOPHOTO THMA TUTAHUs?
- Kak Ha3wpIBaeTcst cMelIaHHbINA THIT HATAHUS?

1. Kakue yacTn pacTeHusl y4acTBYIOT B IMTAHUH

-TUIOA -JIACTBSA -cTebenb -KOPEHb -IIBETHI
2. Koraga npoucxoaut nuranue?

-B TEMHOTE -TIpH COJIHEYHOM CBETE
3. Ykaxu Kakyo poJib B MUTAHUH UTPAIOT YACTH PACTEeHU

JIncTea [TornomaroT U3 NOYBBI BOAY U
MHHEPAIbHBIE COJIN

Crebmn [TornomaroT yriaeKucislii ras,
CO3JIAI0T caxap M Kpaxmal, a TaKxKe
BBIJICIISIFOT KUCIIOPO/T

Kopenn JlocTaBIISIIOT MUTATEILHBIC BEIIECTBA
OT KOpPHEM K JIUCThAM

4. Yrto pacreHus MOTJIOMIAIOT U3 MOYBBI?
-COJIM U BOZY -Kpaxmai U caxap
5. UYTo BBIIEJISIOT JUCThSI B Npolecce NUTaAHUs?
-YIJIEKUCTIBIN ra3 -KUCIIOPOJ
6. IluTaHue pacTeHHH MPOUCXOIUT TOJIbKO MPH .....
-3BYKaX MY3bIKU -COJIHEYHOM CBETE
7. CoeauHM CTpeJKaMHU
HcTouHuk sHepruu Aj1s Jito/1ed U )KUBOTHBIX TOIUIMBO
WcTounuk sHEpruu sl MallluH ena
WcTounuk sHEpruu sl pacTeHHIMA COJIHEYHBIN CBET
8. PacrenHme mosydaetr KHCJIOPOJ U BbIIeJNsIET YIJIEKUCIBIHA ra3 — 3710 ...
-IbIXaHUE -IUTaHUe
9. Pacrenme mosydaeT yrjieKUC/IbIid ra3 u BbleJsieT KUCJIOPOI — 3TO ...
-IbIXaHUE -IUTaHUe
10. IIpu kakoM npouecce odpasyercsi Kucaopoa?
-B TIpoIiecce MUTaHUS -B TIpoIiecce AbIXaHUs
11. Kucsiopox HeoOX0aUM AJIs IbIXaHUS
-4yeJOBeKa  -pacTeHHil  -)KHUBOTHBIX  -BCETO >KUBOTO
12. Ko co3aaer kucjaopoa?
-JIF0]T -pacTeHus -)KUBOTHBIC
13. IluTaHue pacTeHUii NPOUCXOAUT NPH
-4eJI0BEKe -COJIHEYHOM CBETE -I0KEe



YcioBus BINOJHEHUS 3a1aHUS
1. MecTo BBIIOIHCHUS 3aJaHuA: 3aJaHUMEC BBITIOJHACTCA HA 3aHATHUH B aYINUTOPHOC BpEMA

2. MakcumanbHOE BpeMs BBITIONHEHUS 3a1aHus: 45 MUHYT
3. BBI MOkeTe BOCTIONIBL30BATHCS: YYCOHUKOM, KOHCIICKTOM JIEKITUIH
4. IllkaJja oneHKH 00pa30BaTeJIbLHLIX JOCTHKCHUM:

Beimonnenue padots! 6oisiee 90% - oneHka «5»
70-90% - omeHka «4»

50-70% - orenka «3»

Menee 50%- oneHka «2»

IIpakTnueckas padora
«Hao0/01eHue KJIeTOK pacTeHUi U )KUBOTHBIX M0 MUKPOCKONIOM HA FOTOBBIX
MHKpONpenaparax u UX ONucaHue».
He.]'lb: PaCCMOTPETh KIICTKU PAa3JIMYHBIX OPraHu3dMOB W HX TKaHeH moa MHUKPOCKOIIOM
(BCIOMHMB TIpU 3TOM OCHOBHBIE TNpPUEMBI PaOOTBl C MHUKPOCKOIIOM), BCIIOMHUTH OCHOBHBIE

YacTH, BHJMMBIE B MHUKPOCKON W CPAaBHUTh CTPOCHHUE KJIETOK PACTUTEIBHBIX M KHUBOTHBIX
OpraHU3MOB.

OOopyaoBaHMe: MUKPOCKOIIBI, TOTOBBbIE MHKpONpENapaTbl PacTUTEIbHOU (KOXKHUIA 4Yellyd
JyKa), )KUBOTHOM (dNUTENHaNbHAs TKaHb — KJIETKU CIM3MCTON POTOBOM MOJIOCTH), TaOIUIBI O
CTPOECHHMH PACTUTEIBHOMN U JKUBOTHOM KIIETOK.

Xox padoThI:

1. PaccmoTtpuTe 1noJ MUKPOCKOTIOM MUKPOIIpEnapaThl PaCTUTEIbHBIX U dKUBOTHBIX KIIETOK.

2. 3apucyiiTe 1Mo OJHOW PaCTUTEIBHOW M KMBOTHOU KieTke. [loamummre X OCHOBHBIC YaCTH,
BHUJIUMbIE B MUKPOCKOII.

3. CpaBHUTE CTPOCHHE PACTUTEIBHON M KUBOTHOM KieTOK. CpaBHEHHUE MPOBECTU MPU MOMOLIU
CpaBHUTENIbHOM TabmuIpl. Crienaite BHIBOJI O CII0XKHOCTU UX CTPOCHUSL.

IIpusnaxku Kuerkn pacrenmii KueTkn sKUBOTHBIX

SAnpo

Xpomocoma

Puodocoma

MutoxoHapuu

Kommiaeke I'oanaxun

IC

Henrpnoian

XJ1oponiacrsl

JleikomjaacThl

XpoMoMILIacThbl

JIn3ocoMmbl

IHepokcucomsl

Kuerounas 000104Ka

Baxkyoun




IMnTockener

OpFaHeJIJILI AJIsl MepeMecHUu s

Me3zocoMbI

4. Cnenaiite BbIBOJ, ONMPAsCh HA UMEIOIIMECS Y BaC 3HaHUS, B COOTBETCTBHUHU C LI€JIbIO PaOOTHI.

YcioBus BbINOJHEHUS 3a1aHUS
1. MecTo BBIIOIHCHUS 3aJaHuA: 3aJaHUEC BBITIOJHACTCA HA 3aHATHUH B aYIUTOPHOC BpEMA

2. MakcumanbHOE BpeMs BBITIOJNHEHUS 3a1aHUs: 45 MUHYT
3. BBI MOkeTe BOCTIONIL30BATLCS: YYCOHUKOM, KOHCIICKTOM JICKITUI
4. IllkaJja oleHKH 00pa30BaTeJIbLHLIX JOCTH/KCHUN:

Brinmonnenue padotsr 6osiee 90% - omeHka «5»
70-90% - ortenka «4»

50-70% - onienka «3»

Memnee 50%- oneHka «2»

IIpakTHYeckoe 3aHATHE NPOECCHOHATBHOH HANIPABJIEHHOCTH
Posib XMMHMYECKHX 3JIEMEHTOB B KU3HHM PACTCHUM.
Ieab: onpenenuTs pojab XUMUYECKUX IEMEHTOB B )KU3HHU PACTEHUN.

A30T (N)

DTO OCHOBHOM CTPOMUTEIILHBIN DJIEMEHT PacTeHHUs, OTBEYAeT 3a oOpa3oBaHue 0enKoB. biaromaps
€My POUCXOIUT HapallMBaHUE 3€JICHON MacChl, LIBETCHUE, MTOSBICHHUE 3aBsA3H.

A30T B OTPOMHOM KOJIMYECTBE COJIEPKUTCS B OKPYXKAIOLLEH CpeZie, B IEPBYIO OYEPE/Ib B
BO3JIyXe, HO PACTEHUS HE YCBAaUBAIOT €r0 B YMCTOM BHJIE. A30T JOJDKEH MepeiT B popmy
HUTPATOB, YTOOBI YCBOUTHCS pacTeHHeM. J1Jis 3TOro Hy)KHa OpraHuKa U MUKPOOPTaHU3MBI, a TaK
K€ TOTOBBIE a30THBIEC y100peHUsI.

HA YCBAMUBAEMOCTD A30TA BausitoT apyrue xumuueckue sneMenTsl - MAPT"AHEILL,
KEJIE30, MEJlb, MOJIMB/IEH. D10 03Hayaet, 4To Npu HEAOCTATKE MEPEUUCICHHBIX
3JIEMEHTOB, BHECEHHBIH a30T OYyAeT yCBaUBAThHCS HE MOJHOCTHIO, U BBl HE MOJIYYHUTE KEIaeMOro
s dexra.

HEXBATKA A30TA nposiBisieTcsi B TOPMOKEHUU POCTa OOETr0B, B3POCIIbIE JTUCThS JKEITEIOT,
3aTeM OIAJIal0T, LIBETHl MEIbYAOT.

U3BBITOK A30OTA Tak xe BpeaeH. [Ipu stom pacrenue "xupyer" - BbIITYyCKaeT OIPOMHBIE
TEMHO-3€JICHbIC JIUCThS, 1aeT OO0JIbIIOE KOJTMUYECTBO HOBBIX TOOETOB, KOTOPBIE HE YCIIEBAIOT
BBI3pEBAThH JI0 KOHIIA BETETATUBHOIO CE€30HA, B TOM YHUCIe U "cienble” moderu - 6e3 TOUKU pocTa
Ha KOHIIE, HE Jal0T LIBETOB WJIU JAIOT OUYE€Hb MAJI0 U MEJIKHE.

CPOKU BHECEHUA A3OTA - HaunHasi ¢ paHHEW BECHBI U IO CEPEIUHBI JIETa.

A3OTHbBIE YIOGPEHUS nensatcs Ha 3 rpymIibl: aMUIHbIE, aMMUAYHBIE U HUTPATHBIE.
[ToapobGHee 0 HUX MOTOBOPUM B JPYTOil CTAaThE.

Ocnoguble goctynHbie - 370 AMMUAUHAS CEJIMTPA u KAPBAMUJL (MOYEBHHA).
DPOCDPOP (P)

3TO OCHOBHOM CTPOUTEIHLHO-PA3BUBAIOIINIA 2JIEMEHT. Y4acTBYeT B (poTOCHHTE3€, TIepeayue
HACJIEJICTBEHHBIX (COPTOBBIX) CBOMCTB, BIUSIET Ha CPOKHU CO3PEBAHMSI IIJIOIOB, MTOBBIIIAET
YPO>KaHOCTH M KaUeCTBO IIJIOJIOB, CIIOCOOCTBYET POCTY U PA3BUTHUIO KOPHEBOM CHUCTEMBI, BIUSET
HAa 3UMOCTOMKOCTbH PACTECHHM.

HEXBATKA ®OCDPOPA mnposiBisiercs B 00IIeM TOPMOKEHUH POCTa U PA3BUTHUSA - 3aJIEPIKKE
pOCTa MOJIOIBIX TOOETOB, OHU BBIXOJAT clladble, TOHKHE, CIICTIbIE; MO3THEE [IBETCHUE U




CO3pEBaHUE IIJI0JI0B, HEpa3BUTasl KOPHEBAs CUCTEMA.
Ecnu opreHTHpOBaThCS 1O JIMCTBE, HEAOCTATOK (pocdopa B MEPBYIO OUYepeib NPOSBISETCS Ha
B3POCIBIX TUCThAX. OHU METBYAIOT U IPUOOPETAIOT CH30-KOPUYHEBBII OTTEHOK.

B niennom HexBatka ocdopa BiaeueT 3a co0oi HapyleHne 00muxX 0OMEHHBIX TPOIECCOB -
neycBaeBaemocth JKEJIE3A u MEJIU, nedunut B mouse MAPI'AHIIA.

CPOKU BHECEHUSA ®OCDPOPA Perynsipabie MOAKOPMKHU B TeueHHE jieta. Docdop
YCBaMBAETCs J10JIT0, HY’KHO, YTOOBI yCIIE MOArOTOBUTH PACTEHUSI K 3UMOBKE.

[Tpu mocaake MOJIOIBIX PACTCHUI BECHON M OCEHBIO (hochOpHBIC yIOOPCHHS HYKHBI JJIsI
JydlIed TPU>KMBAEMOCTH U Pa3BUTUS KOPHEBOM CUCTEMBI.

DOOCDOPHBIE YIOBPEHUA Cymniepdocdar, apoitHoi cynepdocdar, kKocTHast MyKa.
A30THO-®OCPOPHOE YIOBPEHUE - AMMO®OCKA - 310 pocopHO-KUCITBIA aMMOHHIA,
KOMIUIEKCHOE cllokHOe couetanue azora (N)10-12% u dochopa(P205) 44-52%. Ocobo

3¢ (deKTUBHO MPUMEHATH B Ha4aJle CaJl0BOT0 CE30HA U JIJIS JIETHUX MOJAKOPMOK.

KAJIMHA (K)

DTO OCHOBHOM AJIEMEHT. Y CUJIMBaeT 0OMEHHbIE MPOIIECCH] B TKAHIX U TPAHCIOPTUPOBKY
MUTATEJIbHBIX AIEMEHTOB K PENPOIyKTUBHBIM opraHaM pacTenus. [loa Bo3ieiicTBHEM Kanust
YCUJIMBAETCS UMMYHHUTET pacTEHUs, JIydllle pa3BUBACTCsI KOPHEBAasi CUCTEMa, MOBBIIIAETCS
YCTOWYMBOCTH K HEOJIArONpUsATHBIM YCIOBHUSM - 3aCyX€, MOPO3aM, COITPOTUBIISEMOCTh
rpuOKOBBIM 3a00JI€BaHUSIM U BpeauTesiM. PacTenust mpoAyKTUBHEE UCTIOIB3YIOT
MOCTYMAIOIIYIO0 UM BOAY, YCHJIMBAETCS LIBET U apoMar IJIOJIOB U LIBETOB, YIIYUIIAETCs UX
KayeCTBO M YBEJIMUHMBAIOTCS CPOKU XpAaHEHUS ypoxkKasi.

HEXBATKA KAJIMA Ha nucteax nossisieTcs: "KpaeBoOM 0Kor'" - Kpai JIMCTa CliepBa CBETJICET,
3aTeM KOpHYHEBEET U OTMHUPAET. B mepBylo ouepesb CTpalaloT B3POCIbIe HIKHUE

JIUCTbS, OCTENEHHO 00JI€3Hb JINCTHEB IOJHUMAETCS BBEPX MO BceMy cTebio. MeHsieTcs He
TOJIBKO OKpacka, HO M CTPYKTYpa JIUCThEB - OHU MOHUKAIOT, CTAHOBSITCS BSUTBIMH U
rogpupoBaHHbIMU. [lajiee HAUMHAIOT YepHETh U OTMHUPAThH CTEOIH.

U3BLITOK KAJIMA npuBOIUT K HEXBATKE PACTECHUAM KaJIbIIHSI.

CPOKH BHECEHUA KAJINA OcHOBHOE BHECEHHUE - KOHEIL JIETa, OCEHb. JIETOM - B IEpHOIbI
3acyxu. Po3bl pekoMeHayeTcs TOMOJHUTENBHO MOAKApMINBATh MOCTE IEPBOT0 OOUIBHOTO
LBETEHUS KaJMMarHe3ueu.

KAJIMUHBIE YJIOBPEHUS Cynbbar kamus, MoHohochaT Kaaus, KaIuiHas cenuTpa,
HUTpoaMMO(OCKa, KaTMMarHe3usi.

KAJIbIIU (Ca)

Hyxen ans poTocunTesa u 3HepreTnyeckoro oomMeHna B Tkansax. Oxka3pIBaeT BIAMSHUE HA
CTpOEHHE KJIIETOUHBIX MeMOpaH. Perynupyer BoAHbI, yTiIeBOAHBIHN, a30THBINH 0OMEH,
HEHUTpaTu3yeT TOKCUYHOCTh APYTHUX XUMHUYECKUX 371eMeHTOB. [IpenoTBpariaer
MIPEeKIEBPEMEHHOE CTapeHue TKaHei. CTUMYIUpyeT pOCT KOpHEH.

HEXBATKA KAJIBIIM S yaie HaOmrogaeTcs Ha MECYaHbIX M KACHBIX ITOYBAX U HA COJIOHIIAX, a
TaK K€ pa3BUBAETCS MU U30BITKE B MoUBe Kanus. [IposBiseTcs B mepByo odepeab Ha MOJIOABIX
JTUCTHSIX, HA HUX TMOSIBIIIOTCS CBETIIO-XKENTHIE MATHA. B3pociibie TUCThS YBEIUYUBAIOTCS B
pa3Mepax U TEMHEIOT, POCTOBBIEC TOYKH Ha BEPXYIIKAX MOOEr0B OTMUPAIOT U OTAJIAIO0T.
CPOKH BHECEHMA KAJIBIIMA ocHOBHOE BHECEHHE - CEpeaHA-KOHEL Masi, IOJKOPMKH
MO>KHO JI€JIaTh BCE JIETHUE MECALIBI.

KAJIBITMEBBIE YIOBPEHUA KansuueBas cenurpa, 30:7a.

MAT'HMH (Mq)

[Tonnep>xuBaeT MpoTeKaHUE B KJIETKaX MHOTHUX MPOLIECCOB - (POTOCUHTE3, JbIXaHUE,
(bepMeHTalnIo, CIOCOOCTBYET ycBanBaHUIO Gochopa. SABisercs aHTUCTPECCOBBIM KOMIIOHEHTOM
JUI PaCTEHUH - IOMOTAaeT IPOTUBOCTOSATh CUJIBHOMY COJIHILY, MOpPO3aM, pa3JIN4HbIM THUJISIM.
HEXBATKA MAI'HUA ITposiBiseTcs B IEPBYIO OYEPEb HA MIECUAHBIX M KUCIIBIX IOUBAX.
JIMCThsI CTAaHOBSATCS TBEPBIMH U IOMKUMH, MEXK]TY KUJIKAMH OKPAITUBAIOTCS B IYPITYPHO-
KpacHBIN LBET (MEK Yy KWIKOBBIN XJI0pP03), Kpasi JINCTHEB IIPU 3TOM OCTAIOTCSI 3€JIEHBIMH.
Bbosne3ns nposiBiseTcs OT HUKHUX JTUCTHEB K BEPXHUM, B UTOTE JTUCTBA onaaaet. [lmoapt
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CO3PEBAIOT MEUIEHHO U IIJIOXO XPaHSATCS.
N3BbITOK MATHUA npuBoAUT K TOMY, YTO KOPHH IJI0X0 ycBauBaroT kainuil. CPOKI
BHECEHUA MAT'HUS - Bmecte ¢ a30THBIME U (ochopHbiMU yroOpeHusiMu. OCHOBHOE
BHECEHUE - CEpPE/IMHA BECHBI, B BUJIE OJAKOPMOK B TEUEHUE BCEX JIETHUX MECALIEB.
MATHUEBBIE YIOBPEHUA Cynbdar maruusi, 307a.

CEPA (S)

Perynmupyer oOMeHHBIE U OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIE MTPOIECCHI, OMOCHHTE3
aMUHOKHCIIOT, IOMOI'aeT ycBauBaTh a30T.

HEXBATKA CEPbI B nepByro odepezib NpOSIBISIETCS Ha MOJIOABIX PACTEHUAX, IPU3HAKU
CXOJIHBI C PU3HAKAMM HEXBATKH a30Ta. 3aMeUIsIeTCs PoCT cTebel B TOJIIMHY, OHU CTAaHOBSTCS
AKECTKUMU U XPYIKUMU; JIUCThS IPUOOPETAIOT CBETJIO-3€JIEHBI OTTEHOK, 3aTEM JKEITEIOT, IIPU
9TOM YKUJIKH BBITJISJIAT €Ille CBETJIee, YeM MEXOKUIIKOBOE MpocTpaHcTBO. [locrenenHo
MOSIBJISIOTCS] KpacHbIE MSTHA OTMHPAIOLIEH TKaHHU.

CPOKH BHECEHUA CEPBI - BMecTe ¢ OCHOBHBIMU YAOOPEHUSIMHU B TEYEHHE BCETO CE30HA
BEreTarum.

YAOBPEHU A, COAEPXANINUE CEPY Cepa BXOAMT B COCTaB MHOTUX YAOOpEHUH,
COJIep’KaliX OCHOBHBIE U JIOTIOJIHUTEIbHBIE JIEMEHTHI. JTO cyab(daThel, cynepdocdar,
KaJINMarHe3us, CEpHOKUCIIBIN KaJTui

MEJb (Cu)

Perynupyet GenkoBbIif U yriieBoJHBIH OOMEHBI B TKaHAX, BIIMSET HA HHTEHCUBHOCTD JIbIXaHMUS,
CHOCOOCTBYET 00pa30BaHUIO OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX ()EPMEHTOB, YIIyUIlIAeT
MOCTYIUIEHHE B pacT€HHE a30Ta U MarHus, MOBBIIIAET YCTOMYUBOCTD K MOTOHBIM CTPECCAM,
3acyxe, Mopo3aM, IpHOKOBBIM 3a00JIEBAHUSM.

HEXBATKA MEJIU nposiBisieTcss B OTMUPAHUU KOHYUKOB MTOOETOB, 3arnbanue ux kau3zy. [Ipu
ATOM YCHUJIEHHO Pa3BUBAIOTCSI OOKOBBIC MOOETH, MPOSIBIsSETCS "MpoOKOBast 00JIe3HB", pacTeHNE
Kyctuted. l{BeTeHne npakTHuecKy MpeKpaiaeTcs, 3aBsi3aBlUInecs BEThI OBICTPO ONaaaroT.
JIuctbs BSHYT U O€NE0T, HO He kenTetoT. YacTo HexBaTka Meu HaOIroAaeTcs Ha IeCUaHbIX U
TOp(hSHO-O0O0JTOTHBIX MOYBAX.

U3BbITOK MEJIU BeneT K XJI0po3y HUKHUX JINCThEB, HA HUX TOSBJISIOTCS OyphIe MATHA, 3aTeM
nucths coxHyT u onaaarT. CPOKW BHECEHUA MEJIU - BMecTe ¢ OCHOBHBIMHU yI00pEHHUSIMU
B TEYCHHE BCETO CE30HA BETeTaIUU.

YAOBPEHU A, COAEPXAIIMWE MEJIb Cynbdat Menu, XxeaaT Meau, MEAHBIA KYIIOPOC HUITH
CEepHOKHCIas Meb (11 HEKOPHEBOH 00paboTku!), MeaHBIN 1BOHHOM cynepdocdar.
O3HaKOMBTEChH C MaTEPHAIIOM, 3aMOJIHUTE TAOIUILY.

HazBanue HexBaTka Cpoxku BHecenusi | Heooxoaumocts | Hazpanue
3JIEMEHTA JJIIEMEHTA ynoopenuit 3J1-Ta 1A ynoopeHuit
pacTeHuit coaepKamium 1-T

Azot

dochop

Kamuit

Kanpmmit

Maruuit

Cepa

Menb

YciaoBus BHINOJHEHUS 3aIaHUAS
MecTo BBIIIOJIHEHUS 3aJJaHU: 3aJaHKNE BHIINOJHAETCS HA 3aHATHU B ayTUTOPHOE BpeMs

MakcumanbHOE BpPCEMs BBITNIOJIHCHUA 3aJaHUA: 45 MUHYT
BEI MOXKeTe BOCIIOIB30BATHC: y‘-IC6HI/IKOM, KOHCIIEKTOM JIEKIIUI

© N o »

HIxajaa oeHKN 00pa30BaTeILHBLIX JOCTHIKCHU I
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Beimosinenue pabotst 6osee 90% - onenka «5»
70-90% - omenka «4»
50-70% - omteHka «3»
Menee 50%- oneHKa «2»
IIpakTnyeckoe 3aHsATHE NPOEeCCHOHATILHONH HAIPABIEHHOCTH
Posib BOABI B KJIETKAX pacTeHU.
Heab: yriryOUTh 3HAHUS y9aIUXCsS O OMOJIOTHYECKONM POJIM HEOPTaHUIECKHUX BEIIECTB KIICTKH,
PacKphBITh METalpeIMETHBIC CBsI3H. DopMHUpOBaHKE 3HAHHUA O XUMUYECKOM COCTABE KIICTKH.

DU3IUKA. Boia — npo3paynas KUIAKOCTh O€3 1[BETa, BKyca, 3araxa.

Bona oGnanaer 601b1moii Tenmy10éMKocThI0. TO ecTh norjiouiaer 0oJIbIIOE KOJUYECTBO TEIIO-
BOM PHEPrUM NP MUHUMAJIbHOM MOBBIIIEHUN COOCTBEHHOM TeMmIieparyphl. boibiias Temnoém-
KOCTh BOJIBI 3aIIIMIIA€T OPTaHU3MBI OT TieperpeBa. M kpoMe 3TOro co37aeT MOCTOSIHHBIE YCITOBUS
JUTSI IPOTEKAHUST OMOXUMUYECKUX TIPOIIECCOB B OPraHU3ME.

Bopa oGmagaer 60/1b110# TENJI0MPOBOIHOCTHIO, UYTO 00ECIICYNT PaBHOMEPHOE pacIpeesieHIe
TEIUIa 10 BCEMY OpPTaHM3MYy. 3a CUET ITOTr0, OMOXUMUYECKHE MPOIECCH U BCE MPOIIECCHI KU3HE-
JESATETBHOCTH MPOXOAAT B OTHOCUTEIIFHO MOCTOSTHHBIX YCIIOBUSIX.

Takum 00pazoMm, TEIIONPOBOJHOCTh U TEIJIOEMKOCTh BOJBI CHOCOOCTBYET MOJAEPKAHUIO
CTAaOMIILHOCTH TEMIICPATYpPhI TCJIa XUBBIX OPraHU3MOB U CO3Ja€T BO3MOXKXHOCTH pPaBHOMCPHOTO
pacrupeaciaCHus TCIIJIOThI MEXAY TKaHAMM.

VY BOJBI OTHOCHTEIHHO 00JIbIIAS TeIJIoTa ucnapeHus. VcrmapeHue BOJBI COTPOBOKIACTCS
OXJIQXKICHHE OPTraHn3Ma, TOTOMY YTO OOJIBIIIOE KOJIUYECTBO SHEPTHH TPATHTCS HA Pa3pbIB BOJIO-
POIHBIX CBA3EH, U 3TA SHEPIHUs YEPIACTCS U3 OKPYKAIOIIEH CpPEIbl.

Bona mpakTtuuecku He ciKMMaeTcsl, CO37aBasi TEM CaMbIM TYpPropHOE€ JaBJICHHE, OMpEeeliss
o0BeM M yImpyrocTh KIETOK U TKaHed. Hampumep, Onaromaps 3ToMy Haia Koka ympyra, a y
KpYIJIBIX YepBEH U Mey3 UMEeTCs THAPOCTAaTUYECKHI CKelleT.

BO,Z[a XapaKTCpU3lyeTcAa 00JIbIIINM MOBEPXHOCTHBIM HATHKCHHUEM, YTO CBsA3aHO C 06p330BaHI/I'
€M BOJOPOAHBIX CBs3EH MCXKAY MOJICKYJIaMH BOAbI U APYTUMU COCOANMHCHUAMMU. Bnaroz[ap;l CHJIC
ITOBCPXHOCTHOI'O HATSHKCHUS BOJIbI IIPOUCXOONUT KaHHJ’IJ’IHpHHfI KpPOBOTOK B HalICM OPraHU3MC,
BOCXOI[}IH.[PI?I n HI/ICXO,Z[HH_[I/Iﬁ TOKH BOJBI B TCJIC paCTeHHﬁ. MHuorune Menkue OpraHu3Mbl U3BJICKA-
0T AJId ce0s IMMOJIb3Y U3 3TOI'0 INOBCPXHOCTHOI'O HATSXKCHUA, OHO IIO3BOJISICT UM YACPIKUBATLCS
Ha BOJIC WJIM CKOJB3UTh 110 €€ IMOBCPXHOCTHU.

ILJ10THOCTH BO/IBI M TIOBeAeHHe €€ BOJIM3H TOYKH 3aMep3aHusi. [[JT0THOCTh BOJIbI MaKCHMaJIb-
Ho nipu +4°C. Ona ymensbinaercs ot +4 1o 0, To ecThb €1 MEeHee IIIOTHBIN (a 3HaYuT OoJee Jier-
KHi1), 9YeM BOJia. DTO MMEET OOJIbIIOE 3HAYCHHUE IS JKMBBIX OPTaHM3MOB, OOMTAIONIUX B BOJIC,
MMOTOMY YTO BOJOEMBI 3aMEP3al0T CBEPXY, © MHOTHE OPTaHU3MbI COXPAHSIOT B HUX JKM3HECIIO-
coOHOCTh MO0 JibioM. Eciim Obl BoJ0eMBI 3amep3ainu Obl CHHM3Y, OT JHA, Toraa Obl Bce 3TH
YKHUBBIE OPTaHU3MbI ITOTHOJIN OBl 3UMOM.

BUOJIOI'UA. Bona ogHO M3 caMblX pacHpOCTpaHEHHBIX BEHIECTB Ha Hamie ruia”ere. s
MHOTHX JKMBBIX OPTaHU3MOB BOJIa BaKHA BJIBOMHE, T.K. OHA HE TOJBKO BXOJUT B COCTaB UX KJIe-
TOK, HO U SIBJISIETCS CPEIoil OOMTaHMUS .

B xieTke oHa Takke 3aHHMMaeET MepBoc MCCTO CpCAr APpYIrux XUMHUCCKUX COCJIMHCHUH.
HpI/IMepH COZCPIKAHUSA BOJBI B PA3JIMYHBIX KIICTKAX OpraHrU3Ma.

— B MOJIOJIOM OpraHu3Me YesIoOBeKa WM KUBOTHOTO — 80% OT Macchl KJIETKH;
— B KJIETKax craporo opranusma — 60%
— B IOJIOBHOM Mo3re — 85%;
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—B KJIeTKax sManu 3yooB — 10-15%.

IIpu notepe 20% BOBI y UETOBEKA HACTYIAET CMEPTh.

Bomnpoc: ueM ompenensercs pasiauuMe B COAEp)KaHME BOJbl B KieTkax? - UYem Bble
MHTCHCUBHOCTh OOMEHA BEIECTB, TeM OOJIbIIIE B HEH COJCPIKUTCS BOJIBL.

OIIBIT Ilonoxkure JmMcT pacreHusi Ha caiadgerky W HagaBute. Yro Halaonaere?
OO0bsicHUTE ONBIT.

Bona B knetke HaxoauTcs B 1ByX dopmax: cBOOOIHOM U cBsi3aHHOM CBOOO HASI BOJA BXOJUT B
COCTaB LIUTOIJIA3MBbI KJIETKH, BaKyOJIU; 3aIll0JIHAET MEXKJIETOUHOE IPOCTPAHCTBO, COCYIbI, IIPO-
CTPaHCTBO MEX/y OpraHaMH, - OHa HYXHa JIJIsl TPAHCIIOPTa U MIEPEHOCa BEILECTB.

Cpsi3aHHas BOJa BXOJUT B COCTaB KJIETOYHBIX CTPYKTYp (O€nKoB, MEMOpaH) U MOJAEPKUBAET UX
CTPYKTYDY.

BBIBO/I: buonornieckue CRBONCTBA BOJIbI:

1. TpancnoptHas. Bona oGecrnieunBaeT nepeiBIKEHUE BELIECTB B KIETKE M OpPraHuU3Me,
MOTJIOIIEHUE BEIIECTB U BbIBEJIEHUE MPOIYKTOB META00IM3MA.

2. Merabonuueckas. Boma sBisieTcs cpenoi UIT MHOTUX OHMOXMMHYECKHX pEakiuid B
kietke (poTocuHTe3).

3. CrpykrypHas. L{uTomna3zma kietox comepkut ot 60 mo 95% Boapl. Y pacTeHMii Bona
OTIpeeNsieT TYProp KIETOK.

4. Bopna ygacTByeT B 00pa30BaHWUU CMa3bIBAIONIUX >KHAKOCTEH W ciauseil. OHa BXOIUT B
COCTaB CITIOHBI, KEITUH, CJIe3 U T.]I.

XUMMUSA Boaa umeeT psll CBOMCTB, UCKIIOUUTEIBHO BAKHBIX JJIS KUBBIX OPraHU3MOB. YHU-
KaJIbHbIC CBOMCTBAa BOJIBI OMPENCIAIOTCS CTPYKTYpOH €€ MOJIeKYbl (pacTBOPUMOCTH).
(cmaiin4,s).

Momnekyina BOJIbI COCTOMT U3 aToMa KUCIOpOoJa M IBYX aTOMOB BOJIOPO/Ia.

ATOM KHCIIOpOJia KaK 0oJiee 3JIEKTPOOTPHUIIATEIbHBIN, Y€EM aTOMBI BOJIOPO/IA, OTTSITUBACT JJICK-
TPOHHYIO INIOTHOCTH Ha cebOsi. B pe3ynbrare oHa cMemaercs B €ro CTOPOHY, U Ha aTOMax BOJIO-
poJa BO3HMKAET YaCTUYHO TOJIOKHUTEIBHBIN 3apsj, a Ha aToOME KUCJIOpoJa YaCTUYHO OTpHIIA-
TEJIbHBIN 3aps/l.

Tak xak aToMbI B MOJIEKYJI€ BOJIbI 00pa3ykoT yroJl, OJUH KOHEL MOJICKYJIbI BOJbI HECET MOJI0KH-
TEJIbHBIN 3apsf, a APYrod — OTpULaTeIbHbli. TaKyro MOJIEKyTy Ha3bIBAIOT IUIIOJIEM, WIIH HOJIAP-
HOU MOJIEKYJION.

YacTUUHBIN MOJI0KUTEIBHBIN 3aps atoMa BOAOPOaa OHHOﬁ MOJICKYJIbI BSaHMOHeﬁCTByeT C 4a-
CTUYHBIM OTPULATCIIbHBIM 3apsAJ10M aToOMa KUCJIOpOJda I[perﬁ MOJICKYJIBI. Me;xz(y HHUMH BO3HHU-
KacT JJICKTPOCTATHYCCKOC BSaHMOﬂeﬁCTBHG, n o6pa3y}0Tc;1 BOAOPOJIHbLIC CBA3H. BOI[OpOI[HBIe
CBA3HU CJ'I8.6LI€, HO B BOJC UX JOCTATOYHO MHOTO, TIOSTOMY YHUKAJIbHBIC CBOIMCTBA BOJbI KaK pa3
" OIIPEACIACTCA HATMYUEM BOJOPOJHBIX CBsI3€l B BOJE.

bnaronaps noJIspPHOCTH MOJIEKYT U CIOCOOHOCTH 00pa30BHIBaTh BOJIOPOIHBIE CBSA3U BOJA JIETKO
pacTBOpsieT HOHHBIE COEIUHEHHs. BeliecTBa, XOpOLIO pacTBOPUMBIE B BOJE, HA3bIBAIOT
runpoduibHbEIMUA.  BemectBa, MJI0X0 WIM BOBCE HEPACTBOPUMBIE B BOJIE, HAa3bIBAIOT
ruipohoOHBIMU.
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B PacTBOPC MOJICKYJIBI UJIX MOHBI BCIICCTBA HAYNHAKOT 6I)ICTpC€ ABUTaTbCs, U PCaKIIUOHHAas CIIO-

coOHOCTB 3TOTO BEIIeCTBA BO3pacTaeT. Bce OMOXUMUYECKHE MPOIECChl IPOXOIAT B BOJIHBIX pac-

TBOPAX.
Bomnpocsr:
1. CxosbKO BOJBI COAEPKUTCS B PACTECHUSIX?
2. Kakoe 3HaueHue UMeET BO/Ia, HAXOAIIASACS B BAKYOJIsIX?
3. Tlouemy pacTeHHs 3aBSIAIOT U YTO MPOUCXOAUT B KJIETKAX JHCTA?
4. Kaxkoe 3HaueHHE UMEET UCTIAPEHUE BOJIbI PACTCHUSIMU?
5. Kak paccensitorcst pacTeHust ¢ TOMOIIBIO BOJIBI?
6. Kakumu myTsiMM BOJIa MOKET ITOCTYIIATh B PACTCHUS?
7. Kaxk pacreHus yep>KuBaroT BoLy?

YcioBus BLINOJHEHUS 3a1aHUS

9. MecTo BBITIOJHEHHS 33aJaHUS: 3aJJaHHE BBITIOJHACTCS HA 3aHITUU B ayTUTOPHOE BpEMs
10. MakcuManbHOE BpeMsl BHITIONHEHUS 3a1aHus: 45 MUHYT
11. Bl MOkeTe BOCTIOJIBb30BaThCS: YUEOHUKOM, KOHCIIEKTOM JIEKIIMH

12. Hlkajia OEeHKU 00PA30BATEIbHBIX JOCTHKCHUN

Brimonaenue padotsr 6osee 90% - omeHka «5»
70-90% - ontenka «4»
50-70% - ouienka «3»

Menee 50%- orieHKa «2»

IIpakTuyeckoe 3ansATHE
CpaBHHTeILHBIA aHAJIM3 MUTO3a U Meiio3a.
Iesab: cpaBHUTH MPOLIECCHI MUTO3a M MEHO3A.

Xox padoThI:

1. CpaBHure mpoueccsl MUTO3a U M€H03a, 3a1I0JTHUB TaOIHILy.

IIpu3sHaku it cpaBHEHUS

Muto3

Meiio3

1.IIpouiecchr B unTEpdhaze

2. Yucno neneHui

3. ®a3el geneHus

4. KpoccuHrosep

5. Hucno noYepHux KIETOK

6. XpoMOCOMHBI HA0Op JOYEPHUX
KJIETOK

7. KomuuectBo JIHK B nouepHux
KJIIETKaX

8. I[J'IH KaKuX KICTOK OpraHu3smMa
XapaKTCPHO ACJIICHUC
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9.  PacmpocTpaHE€HHOCTh  Cpeau
Opra’Hu3MoOB

2. CpenaiiTe BBIBOJ TI0 paboTe.

YcioBus BbINOJHEHUS 3a1aHUS
3. MecTo BBIIIOJHEHUS 3aJaHuA: 3aJaHHMEC BBITIOJHACTCA HA 3aHATHUH B aYIUTOPHOC BpEMA

4. MakcumanbHOE BPEeMs BBITIOJHEHUS 3a1aHusl: 45 MUHYT
5. BBl MOkeTe BOCTIONB30BATHCS: YUCOHMKOM, KOHCIIEKTOM JICKITHI
6. IllkaJja oneHKH 00pPA30BATEIbHBIX JOCTHIKECHHI:

Brinmonnenue padotsr 6osiee 90% - oreHka «5»
70-90% - ortenka «4»
50-70% - ontenka «3»
Memnee 50%- oneHka «2»
IIpakTHyeckoe 3aHsiTHE

«BbISIBJIEHHE M OITUCAHHE NMPU3HAKOB CX0/ICTBa 33p021]:llll€ﬁ YEJI0BCKA M APYIuX
MJUICKOIIMTAKIIUX KaK J0Ka3aTeJdbCTBA UX POJACTBA.
He.ﬂbt BBIAABUTH NPU3HAKKU CXOACTBaA 3ap01151me171 YCJIOBCKA U JPYrux MIICKOIIMTAIOMINX KakK
JI0Ka3aTeJIbCTBO UX POJICTBA.
Oo6opynoBanue: Tabnuia «Jloka3aTenbCTBO POJCTBA 3apOJIBINICH YeJIOBEKa H APYTUX
MJICKOTIUTAIOIINX KHUBOTHBIX)

Xox padoTsl

3amanue:

1. CpaBHuTe cTaguu pa3BUTHS 3apojbliied. EcTe nu cxonctBa? B uéM oHM nposBiIstOTCS ?
Onumure ux.

2. CpaBHUTE CTaIUM pa3BUTHS 3apopliiei. EcTh mu paznuuua? B 4ém onu nposiBisroTcs?
Onuiure ux.

3. CﬂenaﬁTe BBIBOJIbI O ITPHU3HAKAX CXOJACTBaA 3apoz[mmep“1 YCJIOBCKA U APYIrUX MJICKOIMUTAOMIUX
KaK J0Ka3aTCJIbCTBO UX POJACTBA
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Kypsiua Yenosex

YcioBus BLINOJHEHUS 3a1aHUS
7. MecTO BBHITIOJHEHUS 3aJaHuA: 3aJaHUEC BBITIOJHACTCA HA 3aHATHUH B aYIUTOPHOC BpEMA

8. MaxkcumasibHOE BpeMsl BBITIOJTHEHUS 3a/IaHus: 45 MUHYT
9. BBbI MOXKETE BOCTIONB30BATHCS: YUCOHMKOM, KOHCIIEKTOM JICKITHI

10. IIkaja oueHKH 00pa30BaTeIbHBIX JIOCTUKEHUI :
Brimonaenue padotsr 6ostee 90% - omeHka «5»
70-90% - oueuka «4»
50-70% - omenka «3»
Menee 50%- orteHka «2»

IIpakTyeckoe 3aHATHE
«CocTaBjieHHe NPOCTENINX CXeM MOHOTHOPUIHOTO U JUTHOPUIHOT0 CKPeIMBAHUSD).
Bapuanr 1.
Heab: HayunuThcs COCTaBNIATH MPOCTEHIINE CXEMbl MOHO- U JUTHOPUAHOTO CKpEIIMBAHHS Ha
OCHOBE TIPEIJIOKCHHBIX JIAHHBIX.

1. 3AJJAHUE TemMHOro MOXHAaTOTO KpOJMKAa CKPeCTHWJIM ¢ OenbiM TnagkuM. B mepBom
MOKOJICHHU BCe 0COOM OBLIM TEMHBIMH MOXHAThIMH. BO BTOpOM MOKOJIEHUH TMPOU3OLLIO
paciiernyeHie: TeMHbIE MOXHaThle, TEMHBIE TTaJKue, Oelble MOXHaThle, Oenbie Thnaakue( 6%).
Onpenenure TE€HOTUIBl POAUTENEH W MOTOMKOB. OmpenenuTe NPOLEHTHOE COOTHOLIEHUE
paciierneHus MPU3HaKoB BO BTOPOM MOKOJICHUH, €CTTU OeJible TIajKue cocTaBuin 6%.

Xoa padoTsl
1.BcmomMHMTE M 3amuIIMTe B TETPAJAM YTO HA3BIBAETCS MOHOTHMOPUIHBIM MU JAUTHOPHIHBIM
CKpELIUBAHUEM.
2. 3anuummMre MEepBBIA U TPETUH 3aKOHBI MeH e
3. BHumarensHO mpouunTaiiTe 3agaHue BapuanTa. OnpenenuTe Kakoi auienab JOMUHAHTHBIH, a
KaKoOM — peliecCUBHBIN, UCX01s U3 (eHOTHNA ( BHEUIHUX MPHU3HAKOB) MoToMKoB nepBoro( F1) u
BTOporo ( F2) mokonenus.
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4.  IlpaBUIbHO 3alMIINTE C IIOMOINBIO YCIOBHBIX 3HAaKOB CXE€MY MOHOTMOpHUIHOIO U
JUTUOPUIHOTO CKPEIINBAHHA.

5.  VYKaxuTe 3aKOHOMEPHOCTb pPAacCLICIUIEHHUs] IPU3HAKOB B IIEPBOM U BTOPOM IOKOJEHUU
ruOpuaoB 1Mo (PEeHOTUITy W TO TEHOTHUITYy , MOJIMUCAB MOJ POJUTEISIMH , TOTOMKAMU T'aMETHl,
TeHOTHII U (PeHOTHII

6. CpenaiiTe BBIBOJ O 3aKOHOMEPHOCTH HACJICOBAaHUS MPHU3HAKOB POJUTENCH MOTOMKAMH
nepBoro u Broporo nokoieHui.( corsnacHo I u Il 3axonam Men- nens)

Bapuant 2.
Heab: HaydwTbcsi COCTABIATH MPOCTEUIINE CXEMbl MOHO- M JUTHOPUIHOTO CKPEIIUBAHUS Ha
OCHOBE TIPEIOKEHHBIX TAHHBIX.

3AJJAHUE: Ckpectunu cunero nomyraiiuuka (AABB) c¢ xentbiM (aaBB). Ilotomku B nepBom
MOKOJICHHU OBLIM Bce 3eleHbIMU. BO BTOPOM MOKOJIEHMM MPOU3OILIO pPaCUIETUIEHUE
MONYraifunkoB Ha 3€JIEHBIX, JKENThIX, CHHUX U OJAHOro Oenoro. OmnpenenuTe T'€HOTHUIbI
poauteneil M mMoToMkoB. Ompenenure COOTHOUIEHHE paclleIUIeHUs MPU3HAKOB BO BTOPOM
MTOKOJIEHUH TI0 (PEHOTHUITY.

Xoa pa6oTsl
1. BcrioMHUTE W 3aMWIIATE B TETPAIW, YTO HA3BIBACTCS MOHOTHOPHUIHBIM M JUTHOPUIHBIM
CKpEITUBAHUEM.
1. 3anumuTe nepBbIi U TPeTU 3aKOHBI MeHiens
2. BaumartenbHO mpouwnTaiiTe 3aAaHue BapruaHTa. OnpenenuTe Kako ajienb JOMUHAHTHBIN, a
KaKO¥W — PeIeCCUBHBIN, UCXOIs U3 (eHOoTHNA ( BHEITHUX MPU3HAKOB) MOTOMKOB mieporo( F1) u
Broporo ( F2) nokonenus. [Togymaiite, B KakoM ciIydae MOJIydaeTcs 3eIeHast OKpacka.
3. TPABMWJIBHO 3anumure ¢ MOMOIIBIO YCIOBHBIX 3HAKOB CXEMY MOHOTHOPHUIHOTO U
TUTUOPUIHOTO CKPEIMBAaHUM.
4. VYkaxuTe 3aKOHOMEPHOCTh pACIIEIJICHUS MPU3HAKOB B MEPBOM M BTOPOM IOKOJICHUU
ruopuoB Mo (EeHOTUIy U MO TEHOTHILYy , MOAMHUCAB IMOJ| POAUTENSIMH , MOTOMKAMU TaMETHl,
reHoTHN B peHOTUI(pacyepTuTh pemnieTky [lenHera)
5. CpenaiiTe BBIBOJ O 3aKOHOMEPHOCTH HACJIEOBAaHUS MPU3HAKOB POJUTENICH MOTOMKaMU
MepBoro 1 Broporo nmokojeHuii (cormacuo I u 11l 3akonam Mennens).

YciaoBus BLINOJHEHHS 3aIaHUS
11. MecTo BBIIIOTHEHHUS 3aJaHHuA: 3aJaHUEC BBITIOJIHACTCA Ha 3aHATUH B aYAUTOPHOC BpEMA

12. MakcuManbHOE BpeMsi BBIIIOJHEHUS 3a1aHusl: 45 MUHYT
13. Bl MOeTe BOCHOIB30BATHCS: YICOHMKOM, KOHCIIEKTOM JICKITUN
14. HIkaJja oLeHKH 00PA30BATEIbHBIX JOCTHKCHUN

Brimonaenue padotsr 6ostee 90% - omeHka «5»
70-90% - oueuka «4»
50-70% - onenka «3»
Menee 50%- oneHKA «2»
IIpakTHYeckoe 3aHATHE NPOGECCHOHATBHON HANIPABJIEHHOCTH

Pemenue reHeTH4eCKHUX 3a71a4.

IIe.m;: Hay‘lI/ITLCSI peuiaTb rCHETHYCCKUC 3aauu.

1 BapuanT

I.'en oxpacku rma3 y Myxu Jpo3o¢puisl HaxoauTcss B X-xpomocoMme. KpacHbie
(HopManbHble) Ta3a (B) nomunupytot Haz Oenornasuem (B). Onpenenute GeHOTUI ¥ TEHOTHIT Y
notomctBa F1, ecnu ckpecTUTh Oesoriasyio caMKy ¢ KpaCHOTJIa3bIM camMIIoM?
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2.Martsb rereposurotHa, umeer A (I1) rpynny kpoBu, oren romo3urorex, umeer B (1)
rpynny kpoBu. Kakue rpyrnbsl KpOBU BO3MOXKHBI Y UX JeTel?

3. YV nueHuIsl red KapauKoBOro pocra (A) JOMUHUPYET HaJl FEHOM HOPMAaJIbHOTO POCTa
(a). Onpenenure TeHOTUN U (PEHOTHI MOTOMCTBA OT CKPEIIMBAHUS:

a) TOMO3UTOTHOM KapJIUKOBOM MIIEHHUIBI C HOPMAJIBHOM;
0) IBYX T€TEPO3UTOTHBIX KAPITMKOBBIX PACTCHHUH IMIIICHUIIBL.

4.Y Mopckux CBUHOK BUXpacTas (po3erouHas) mepcts (P) nomunupyer Haj raaakoi (p),
a yepHas okpacka tena (B) nanx Genoii (B). ['omo3uroTHas pozerounasi YepHasi CBUHKA CKpeIlleHa
C IIaJKolIepcTHOW Oenoil cBuHKOM. Kakas 4acTh po3eTOuHBIX YEpHBIX 0cobeil moromcTa F2
OyZeT rOMO3UIOTHA [0 000UM IpU3HAKaM?

5.V denoBeka reH Kapux IJla3 JOMUHUPYET HaJ T€HOM roJyObIX IJ1a3, a YMEHHUE BJIAJIETh
MIPEUMYIIIECTBEHHO MPaBOW PYKOM HaJl JEBOPYKOCTHIO. OO€ maphl TEHOB PACIIOIOXKEHBI B Pa3HBIX
xpomocomax. Kakumu MoryT ObITh J€TH, €CIH:

a) POJUTENIN TETEPO3UTOTHBI;

0) oTer JeBIa, HO TETEPO3UTOTEH 1O IBETY TJIa3, a MaTh TOJyOOTja3asi, HO T€TEPO3UTOTHA B
OTHOIICHHWH BJIAJICTE pYKaMU.

2 BapuaHT

1.I'eH 11BeTOBO# CIJIETIOTHI (JAIBTOHM3M) pacrojiokeH B X-xpomocoMme. Ompenenute
BEPOSITHOCTh POKICHUS JETel C JAIbTOHU3MOM B CEMbE, /i€ )K€Ha UMEEeT HOpMaJIbHOE 3pEHuE,
HO €€ OTell CTpajiaji IBETOBOM cienoToil. B ceMbe Myka TaJlbTOHU3MA HET.

2.V manpunka O (I) rpynma kpoBw, y ero cectpsl AB (IV). Onpenenure rpymnmy KpoBu U
TE€HOTHIT UX POAUTENEH.

3. l'onyGornasplii My»X4rHa, 002 POIUTENST KOTOPOTO MMETH Kapue TJias3a, KEHUJICS Ha
Kaperiiazoi >KeHIIMHE, OTell KOTOPOH MMeN Kapue, a MaTh - roiyOble riaza. Ot atoro Opaka
poauscs ronybornassiii  pebeHok. KakoBbl TreHOTHNBI Bcex ymnoMmsHyThiX Jnun? Kakosa
BEPOSITHOCTH POKJICHUS B 3TOI CeMbe Kaperiazoro pedeHka’?

4.T'onyOornasplii TIpaBIia, OTell KOTOPOTO OBLI JICBIIOW, )KEHWICS Ha Kaperja3ou JICBIIIe
U3 CeMeicTBa, BCE WIEHBl KOTOPOTO B TEUYEHHE HECKOJIbKMX MOKOJEHUN MMeNu Kapue Tiasza.
Kakoro moroMcTBa M C Kakoi BEpOSATHOCTHIO B OTHOIIEHWU STUX JABYX IMPHU3HAKOB CIEAYET
OKUJATh OT 3TOro Opaka?

5. YV yenoBeka 61u30pyKocTh (M) TOMHHUPYET HAJl HOPMAJIbHBIM 3pEHUEM (M), a Kapue
rnaza (B) Han romyOeiMu (B). EQMHCTBEHHBIM peOeHOK ONMM30PYKHX Kaperia3blX pOAUTENei
UMEeT ToJIyOble TJia3a U HOpMaibHOE 3peHHe. OnpeieinTe IeHOTUIIB BCeX TPEX WICHOB ATOH
CEMBH.

YciaoBus BHINOJHEHUS 3aIaHUAS
15. MecToO BBINOJIHEHUS 3aJaHuA: 3aJaHHMC BBITIOJIHACTCA HA 3aHATHUH B aYIUTOPHOC BpEMA

16. MakcuManbHOE BpeMs BBITIOJTHEHUS 3a1aHusl: 45 MUHYT
17. Bsl MOkeTe BOCTIOTB30BAThCS: YIEOHUKOM, KOHCTIEKTOM JIEKIUI

18. IlIkaya oneHKH 00pPa30BaATEIbHbBIX JT0CTHKEHHI:
Brimosnnenue pabots 6osiee 90% - oneHka «5»
70-90% - ortenka «4»
50-70% - omeHka «3»
Menee 50%- oneHka «2»
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HpaKTI/I‘leCKOC 3aHATHE
BruisiBjIeHHEe H3MEHYUBOCTH y ocooeid OJHOI'0O BHIA.

Heas: chopmMupoBaTh NOHATHE U3MEHUYMBOCTU OPTaHU3MOB, IPOJIOJDKUTH BHIPAOOTKY YMEHUI
HaOJr0/1aTh HaTYypaJIbHbIE 00BEKTHI, HAXOAUTH MPU3HAKA U3MEHUYNBOCTH.

Oo6opynoBanue: TeTpajib, pydka, KAPTUHKU PHIOOK, PACTCHUIA.

Xoa padoTsl

Yacrs 1.

1. BcnoMHUTE ¥ 3alMIINTE OCHOBHBIE BUbI N3MEHYUBOCTH.

2. PaccMmoTpute ppIOOK «rynnu» Ha GpoTorpadpuu.

3. BoigenuTe npu3HaK, OAMHAKOBBIX JUIS BCEX PbIO, M UX pa3InyMsl.

4. Onpenenute, KAKOW TUI U3MEHYUBOCTU 00YCIOBHII MOSIBIIEHUE PA3INYMIL.
5. CnenaiitTe BBIBOJI: KaK BOSHHMKJIM OTINYMS Y 0coO€l 0JIHOTO BHU/A.

YacTs 2.

1. CpaBHute 2—3 pacTeHus OJHOTO BUAA (WM UX OTAEIbHbIE OPTaHbl: JIUCThS, CEMEHA, TUIObI
U Jp.), HalAUTe NMPU3HAKU CXOJCTBAa B UX cTpoeHHH. OObSICHUTE MPUYMHBI CXOACTBA OCOOEi
OJIHOTO BHUJA.

2. BeIgBUTE y HMCClleyeMBbIX pacTEHUN NpHU3HAKHW pa3iauuus. OTBETbTE HA BOIPOC: KaKHE
CBOMCTBA OPraHU3MOB OOYCJIOBIMBAIOT PA3JINYUS MEXKYy OCOOSIMU OJTHOTO U TOTO K€ BUa?

3. PackpoiliTe 3Haue€HHE ATUX CBOWMCTB OpPraHM3MOB IJis 3BoJtouMH. Kakue, Ha Ball B3I,
paznuuus OOYCJIOBJICHBI HACIEACTBEHHONW W3MEHUMBOCTHIO, KaKWe€ — HEHACJEACTBEHHOM
M3MEHYUBOCTHIO? OOBSICHUTE, KaK MOTJIM BO3HUKHYTh Pa3IMUIUs MEXKY 0COOSMHU OTHOTO BHJIA.

YcioBus BLINOJHEHHUS 3a1aHUS
19. MecTo BBIIIOTHEHHUS 3aJaHHuA: 3aJaHUEC BBITIOJIHACTCA HA 3aHATHUH B aYIUTOPHOC BpEMA

20. MakcuMallbHOE BpeMsl BBITIOJTHEHUS 3a/IaHus: 45 MUHYT
21. Bbl MOeETe BOCIOIB30BAThCS: YUCOHMKOM, KOHCIIEKTOM JICKITHI
22. llIkaJjia oleHKH 00Pa30BATEIbLHBIX JJOCTHKEHHIA:

Brinonaenue padotsr 6osiee 90% - omeHka «5»
70-90% - outeuka «4»
50-70% - ouenka «3»
Memnee 50%- oneHka «2
IIpakTH4yeckoe 3aHsATHE

AHaan3 PeHOTUNINYECKOH N3MEHYUBOCTH.

]_le.]]b: YFJ'IY6I/ITB 3HaHUA O HOPMC pCaKIUMU KaK IIPCACIIC HpI/ICHOCO6I/ITeJIBHBIX peaKHI/Iﬁ
OpraHnu3MoOB; C(i)OpMI/IpOBaTB 3HAHUSA O CTATHUCTHYECKOM PAAC HU3MCHUYMBOCTU IIPU3HAKA,
BLIpa6OTaTI> YMCHHE DKCICPUMCHTAJIIBHO II0JIYy4YaTb BapI/IaI_II/IOHHHﬁ paa U CTPpOUTH KPHUBYIO
HOPMBI pCaKInU.

OO0opynoBanmne: HaOOphl OHONOTHYECKHMX OOBEKTOB: cemeHa (aconu, O0000B, KOJIOCHS
TIIIEHUIIBI, TUCThS IOTOHM, aKallUU U TIP.; METP AJIST U3MEPEHHS pOCTa yYaIlUXCsl TPYIIIHL.

Xoa padoTsl

1 PACIIOJIOKHUTEC JIUCThA (I/IJ'II/I Apyrue OG’BGKTLI) B IMOPAAKC HapaCTaHUA UX AJIMHBI,
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2 u3MephTe JIMHY 0OBEKTOB, POCT OJHOKYPCHUKOB, IIOJyYEHHBIE IJaHHBIE 3aIIUILINTE B TETPA/IH.
[TopcuuTaiite 4nuciao OOBEKTOB, MMEIOIIMX OAMHAKOBYIO JUIMHY (pOCT), BHECUTE JIaHHBIE B
TaOIHUILY:

Pasmep o0bekToB V | Unciao 00beKTOB n

3 mocTpoiTe BapHAIMOHHYIO KPUBYIO, KOTOpasi MPEACTABIACT cO00i rpaduuecKkoe BBIpaKeHNE
W3MEHUMBOCTH NpHU3HAKA; YacTOTa BCTPEYAEMOCTH IIpU3HAKa — IO BEPTUKAJIM; CTENEHb
BBIPAKEHHOCTHU MIPU3HAKa — [0 TOPU30HTAIIN

4 naiite ornpejelieHne TEPMUHAM — U3MEHYUBOCTh, MOIU(PUKAIIMOHHAS U3MEHYUBOCTh, (PEHOTHII,
TE€HOTHII, HOpMa PEaKI1H, BApUAIMOHHBIN PS/I.

5 Kakue Npu3HaKky (PeHOTHIa UMEIO Y3KYI0, a KaKue — IHUPOKYI0 HopMy peakiuu? Yem
00ycoBJIeHa IIMPOTa HOPMbI PEaKLIUU, U OT KaKuX (PaKTOPOB OHA MOKET 3aBUCETH?

YcioBus BbINOJHEHHUS 3a1aHUS
23. MecTO BBITIOJTHEHUS 3aJaHHuA: 3aJaHUEC BBITIOJHACTCA HA 3aHATHUH B aYIUTOPHOC BpEMA

24. MakcuManbHOe BpeMs BHITIOJHEHHS 3aJaHus: 45 MUHYT
25. Bbl MOeTe BOCTIOIB30BATHCS: YUCOHMKOM, KOHCIIEKTOM JICKITHI
26. IlIkaJj1a oleHKH 00PA30BATEIbHLIX JJOCTHKEHHI:

Brimonaenue padotsr 6osee 90% - omeHka «5»
70-90% - oteuka «4»

50-70% - onenka «3»

Menee 50%- orieHka «2»

IIpakTuyeckoe 3ansATHE

BbisiBJIeHHE HCTOYHUKOB MYTAr€HOB B OKpY:Kalouieil cpeae (KOCBEHHO) U OlleHKAa
BO3MOYKHBIX IOCJIeCTBUI X BJIUSIHUSI HA OPraHU3M.

He.]]b: HAaYYUTHCA ONIPEACTIATh HCTOUYHUKU MYTAar¢HOB B 6LITy.

OOopynoBanme: yrnakoBkM (MakeT UW3-MOJ  MOJIOKa, CYXapUKOB, COKa), YIaKOBKHU
KOCMETHYECKON MPOIYKIUHU (KpeM JUIsl PYK, IIAMIyHb, JI€30I0PAHT), TaOJIHIIa KOJIOB IHIIECBBIX
100aBOK.

Xox padoTsl

3az[a}me 1. PaCCMOTpI/ITC BHUMATCJIIBHO 3THKETKY MPCAJIOKCHHOI'0O BaM IPOJOBOJILCTBECHHOTO
TOBAapa. Kakue BCIICCTBA BXOIAT B COCTAB HpOILYKTa? Ectb 11 B cocTtaBe BCIICCTBA, 3aHECEHHBIC
B CITMCOK IIHIIICBBIX I[O68.BOK?

C;[enaﬁTe BBIBO/J] O KAUCCTBC NPOAYKTA U CTCIICHH OIMACHOCTH IJId YCJIOBCKA.

20



3anganme 2. PaccMoTpuTe BHUMATENBHO 3TUKETKY MPEATI0KEHHOTO BaM HEMPOI0BOIbCTBEHHOTO
ToBapa. Kakue BemiectBa BXOIAT B cocraB nponykuuu? EcTe M B cocTaBe BEIECTBa,
3aHECEHHBIE B CIIMUCOK KaHLIEPOT€HOB?

CﬂenaﬁTe BBIBO/J] O KAUECTBC MPOAYKTA U CTCIICHH OITIACHOCTH IJId YCJIOBCKA.

YcioBus BbINOJHEHUS 3a1aHUS
27. MecTO BBIIIOJTHEHUS 3aJaHuA: 3aJaHHMEC BBITIOJHACTCA HA 3aHATHUH B aYINUTOPHOC BpEMA

28. MakcuManbHOE BpeMs BHITIOJHEHHS 3aJaHus: 45 MUHYT
29. Bbl MOXeTe BOCIIOJIB30BATHCS: Y4COHHMKOM, KOHCIIEKTOM JICKIUH
30. HIkaJja oueHKH 00pa30BaTeIbHBIX JIOCTHKEHHI:

Brinmonnenue padotsr 6osiee 90% - oreHka «5»
70-90% - ortenka «4»
50-70% - ontenka «3»

Menee 50%- oneHKa «2»

IIpakTH4yeckoe 3aHATHE
BrisiBiIeHUe npucnoco0/1eHnii Y OPraHu3MoOB K cpejie 00MTaHMA.

He.ﬂb: HAY4YUTBCA BBIABJIATHL YCPTHI HpI/ICHOCO6J'I€HHOCTI/I OpraHu3sMoOB K Cp€Ic obuTanug u
YCTaHABJIMBATE €€ OTHOCHTEIILHEIN XapakTep.

OobopynoBanue: repOapHbie 00pa3Ibl PACTEHWUM, KOMHATHBIE pacTeHUs, (POTO WM PUCYHKH
KHUBOTHBIX PA3JINYHBIX MECT OOUTAHUSI.

Xox padoTsl

1. Onpenenure cpeay OOUTaHHS PACTEHHUS] WIM IKUBOTHOTO, TPEAJIOKEHHOTO BaM JUid
uccienoBaHus. BblsBUTE 4YepThl €ro MNPUCHOCOOIECHHOCTH K cpeae oOutanus. BoisBure
OTHOCHUTEIIbHBIM XapakTep mnpucnocodseHHoctd. [lonmyueHHble naHHBIE 3aHECUTE B TaONHUIlY
«[IpucnocobieHHOCTh OPraHU3MOB U €€ OTHOCUTEIIBHOCTDY.

IIprcnoco0/1IeHHOCTH OPraHU3MOB U €€¢ OTHOCUTEJIbHOCTh

HaszBanue Cpena YepThl MPUCTIOCOOIEHHOCTH K B uém BeIpaxkaercs
BHJIA obuTtaHus cpene oOuTaHus OTHOCHUTEJILHOCTh
MPHUCTIOCOOICHHOCTH

2. V3yuuB Bce MpEANIOKEHHBIE OPraHU3Mbl U 3allOJHUB TaOJMIly, HA OCHOBAHMM 3HAHUU O
JIBUKYIIMX CHUJIaX ODBOJIOLUUA OOBSICHUTE MEXaHU3M BO3HHUKHOBEHHUS TMPUCHIOCOONEHUN U
3aIUIINTE OOIINNA BEIBOJIL.
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Bonmuoi
NeCIpLi

ARTen

Aoxaesoi YEPBb U Ero ABMKeHUe
B noyge.

YciaoBus BuINOJHEHUS 3a1aHU

31 MeCTO BBITIOJIHCHUA 3aJaHUS . 3aJaHUEC BBINIOJHACTCA HA 3aHATUU B AaYAUTOPHOC BPEMS
32. MakcuMaibHOE BpeMs BBITIOJTHEHUS 3a1aHus: 90 MUHYT

33. Bl MOXkeTe BOCITOJIB30BAThCS: YICOHUKOM, KOHCIIEKTOM JICKITHIA

34. Illkaj1a OLEeHKH 00PAa30BATEIbHBIX JIOCTHKEH Uil :

Brimonaenue pabotsr 6ostee 90% - omeHka «5»
70-90% - ouienka «4»
50-70% - ouenka «3»

Memnee 50%- onieHka «2»

I[IpakTnueckoe 3aHsITHE
Onucanue ocodeif BUaa Mo MOPGoJI0rn4ecKOMY KpUTEPHIO.

Heab: 1.HAy4yuTHCS BBIABIATH MOPGOJIOTHYECKUE TMPU3HAKHU KUBOTHBIX, PACTEHUI;
ONpPENENUTb, MOXKHO JU MO MOPGOJOrHYECKUM MpPHU3HAKAM CYIUTh O IPUHAAICKHOCTH
opranu3sMa K OIpeAeleHHOMY BHAY; 2. cQOpMHpPOBaTh MOHITHE MPHUCHOCOOIEHHOCTH
OpPraHu3MoOB K cpejie OOUTaHUS, 3aKPENUTh YMEHUE BBISIBJISAThH MPUCIIOCOOICHHOCTH K Cpelie.

OO6opynoBanme: M300paXkeHus 3asll-pycak, 3as1-0esaK, KJIEBEP-TyroBOM, KIeBEP-IMOI3yUHiA.

Xoa paboTsl
3aganue 1. U3yyenune pacrenuii.

1. Paccmorpute npenioxeHHble 00pa3iibl pacTeHUH, CPABHUTE HX.

22



KNEBEP nyroeon |KJNEBEP nonsy4yumn

Trifolium pratense L.
2. Ha ocHoBaHWM CpaBHEHHS, COCTaBbTE MOP(OJIOTHIECKYIO XapaKTEPUCTUKY JIBYX
pacTeHu OJHOTO POJIa, 3aTOJTHUTE TaOIHUITY.

[IpusnHak mist cpaBHEHUS O6pazer; Ne 1 O6paserr Ne 2
Bunosoe Bunosoe
Ha3BaHHE: Ha3BaHHE:

Pon pacrenus

Tun KOpHEBON CUCTEMBI

Crebenn(peBecHbBIN, TPABIHUCTHIH,
MPAMOCTOSIYMH, TIOJI3YUH, CTEITFOUTANCS
Y T.I1.)

JlucTes (IpocThIE, CIOKHBIC)

JKunkoBaHue nuCTHEB

Jlucropacnosnoxenue

LIBeTok nnm coneTue

[Tmox, ero Ha3BaHKE (COYHBIN WM CYXOH,
OJIHO- UJI MHOTOCEMSIHHBIH )

3. UepThl cxo/CTBA ABYX BUAOB PACTEHUI OJTHOTO poja
4. Yeptsl pa3nuyus AByX BUJOB paCTEHHUI OJHOTO poja
5. MoXHO 11 Ha OCHOBaHUU MOP(OJIOTUYECKOTO KPUTEPUS CYyIUTh O BUIOBOM

MPUHAJIC)KHOCTH paCTECHUIN?

3aganue 2. U3yyeHne :KNBOTHBIX.
1. PaccmoTpuTe pUCYHKH JABYX KHBOTHBIX Pa3HBIX BUAOB OJHOTO POa.

CpaBHHUTE HX.
2. Ha ocHOBaHWM CpaBHEHMS, COCTAaBbTE MOP(POIOTHIECCKYIO XapaKTEPUCTHKY
JIBYX ’KMBOTHBIX OJTHOTO PO/JIa, 3aIIOJHUTE TaOIHILY.

IIpu3nak i cpaBHEHUS Bunosoe Bunosoe
Ha3BaHUE: Ha3BaHUE:
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PacnipocTpanenue ;kMBOTHOTO

Oxkpac mexa

JInuHa )KMBOTHOTO

Macca xuBoTHOTO

CtpoeHune KOHEYHOCTEH

Yun

Tun nutanus

S T

3asn —pycak. 3asi-0easik.
1. IIepTH CXOJZCTBA ABYX BHAOB JXUBOTHBIX OJJHOTO poJa

2. YepThl paziuuus IBYX BHIOB )KUBOTHBIX OJTHOTO poJia

3. MoHO 11 Ha OCHOBaHUH MOP(HOJIIOTHIECKOTO KPUTEPHSI CYTUTh O BUIOBON
HpI/IHa)IJ'Ie)KHOCTI/I )KI/IBOTHI)IX?
ChesaiiTe 001IMii BHIBO/I, HA OCHOBE aHAJIN3a CBOeil padoThl.

EOHOJIHI/ITCJILHaSI HHg!O[!Ma!!I/IH.

KueBep nmoJs3yumnii — MHOTOJIETHEE TPaBIHUCTOE pacTeHue. KopHeBasi cuctema cTep KHEBasl.
Crebenb moyByYnit, yKOPEHSIOIIUICS B y3/1aX, BETBUCTBIN, TOJIBIH, YaCTO MOJBINA. JINCThS
JUTMHHOYEpeyaThie, TpEXpa3ieiabHble, UX JUCTOUYKU IIUPOKOSIHIIEBUAHBIC, HA BEPXYIIKE
BelemyaThie. Uepenku Bocxoasamue, 10 30 cm miuHoid. ConBeTHs TOJ0BKYU Ma3ylIHbIe, TOYTH
IapOBUIHBIC, PHIXJIBIE, 10 2 CM B MolepeyHuke. BeHunk Oemblif Wil po30BaThIi, IO OTIBETAHUH
Oyperot. B nBeTke 10 THIYMHOK, I€BATH U3 HUX CPOCIIHECS HUTSAMU B TPYOOUKY, OJHA —
cBoOoHas. [1nox — 6006 (Tpo1oAroBaThIi, IIIOCKUN, COAEPKUT OT TPEX 0 YETHIPEX
MMOYKOBUJIHBIX WJIU CEPALICBUIHBIX CEMSH CEPO-KENTOr0 WM OpaHKeBoro mnpeTa). Hauano
CO3pEBaHUs CEMSH — UIOHb — HI0JIb. Pa3MHOKAeTCsl Kak ceMEHaMHU, TaK U BET€TaTUBHO.
KuieBep J1yroBoii — /1ByseTHee, HO 4allle MHOTOJIETHEE TPABSIHUCTOE PACTEHUE, TOCTUTAET B
BbICOTY 15—55 cm. BerBucteie crebnu npunogHumaromuecs. JIuctesa Tpoivareie, ¢
IIUPOKOSHIIEBUIHBIMU MEJIKO3YOUaThIMU JOJIIMU, IMCTOYKHU IO KpasiM LieJIbHbIE, C HEXKHBIMU
pecHru4KaMu 1o KpasMm. ColBETHS TOJIOBKU PBIXJIbIE, IIAPOBUAHBIE, CUASAT YaCTO MOMapHO U
HEPEeJIKO MPUKPHITHI ABYMSI BEPXHUMU JUCThsIMHU. BeHUYHK KpacHBIi, u3peaka Oenblil uin
HEOTHOIIBETHBIN; Yalieyka ¢ ASCAThIO KUIKaMHu. [1101 —oaHOCEMsIHHBIN 000 (sSitieBUIHOM
(dbopMBbI); ceMeHa TO OKPYTIIbIe, TO YIIIOBAThIE, TO KEITOBATO-KpacHbIe, TO GroseToBhie. [[BeTéT
B UIOHE — ceHTs0pe. [1moabI co3peBaroT B aBrycre — OKTs0pe. Pa3MHOXkaeTcs Kak ceMeHaMu,
TaK U BEreTaTUBHO.

Haubounee usBectHbl B Poccuu 3aiinbl — 6emsik U pycak. 3asi-0ensk: oOuTaeT B TYHIPOBOH,
JIECHOM M yacTU4HO JecocTenHoi 3oHe CeBepHoit EBpomnbl, Poccuu, Cubupu, Kazaxcrana,
3abaiikanes, JlansHero Bocroka. 3asi — pycak: B npeaenax Poccun Boautes no Beeit
EBpomneiickoit yacTu cTpaHbl 10 ceBEpHbIX nModepexuit Jlagoxkckoro nu OHEXCKOTO 03ep.
3asn-0easik. [nuna tena 44 — 74 cm. XBOCT B BHJIE ITYIIUCTOTrO O€J10r0 MapyuKa, KOHYUKHU YIIei
yepHble. OcTanbHas okpacka OypoBaTasi UM cepas JIETOM U YUCTO-0emast 3MMoi. Y Oersika Jarnbl
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IIUPOKHE, C TYCTHIM OITyIIEHUEM, YTOOBI MEHBIIIE TPOBAIMUBATHCS B CYrpoObI (Ha Jianax 3uMOn
OTpACTarOT MEXOBBIE WIBDKW»). Ciie/ibl IUPOKKUE, OKPYTJIbIE, OTIIEUATKU 33 JHUX Jall JIUIb
HEHAMHOTO OOJIbIIIe TepeIHUX. 3aHNE HOT'H HAMHOTO JUTMHHEE MEePEIHUX U MPH IBHKEHUH
BBIHOCATCA Jlaneko Brepea. nuna ciena 3aaueit ganst 12-17 cm, mupuna 7-12 cm. Y Gernsika
YIIH KOpOYe, YeM y pycaka, XBOCT CHU3Y OeJIblii, IepCTh MATKAs
beisik — pacTUTENBbHOSITHOE )KMBOTHOE € YETKO BBIPAXKEHHOM CE30HHOCTBIO IUTaHUs. BecHo! n
JIETOM OH KOPMUTCS 3€JIEHBIMU YacTAMU pacTeHUu. MecTtaMu NoejaeT XBOoILu U rpuobl, B
YaCTHOCTH, OJICHUH TprOQelib, KOTOPBIN BbIKAIbIBAET U3 3eMJIU. besik 04eHb M1010BUT. 3a JIETO
3aiiuymxa NpuHOCUT 2—3 nomera u3 3—>5, uHorna aaxe 11 noromkoB. BecHoli u oceHblo Oernsk
nuHseT. BeceHHsis IMHbKAa HAYMHAETCS B MapTe U KoH4YaeTcs B Mae. JKuByt Oensiku 8—9 ier,
uHoraa 10>kuBatoT 10 10, 00bI4HO k€ TMOHYT 3HAYUTENBHO paHblIe. belsk — BaXHbINH 00bEKT
IIPOMBICIIOBOM 0XOTBI, 0COOEHHO Ha CEBEpe.
3asu-pycak. Jlnuna tena 55 — 74 cMm. XBOCT CBepXy M KOHUMKH yiIel yepHble. OcTanbHas
OKpacKa pbIKEBATO-cepasi C UepHOBATOM psiObIO, 3MMOM CBETJIee, 0COOCHHO Ha Oproxe U OOKax.
Jlansl yxe, ueM y O6ensika. Y pycakoB AJMHA cliefa 3aaHel nanbl 14-18 cm, mupuna 3-7 cM.
3aiHUe HOTYM HAMHOT'O JUIMHHEE MEePeAHMUX U NP ABUKEHUHU BBIHOCSTCS JAJIEKO BIIEPE.
B nernee BpeMs pycak nmuTaeTcs paCTEHUSIMH U MOJIOJIBIMU ITOOETaMu IEPEBLEB U KyCTaPHUKOB.
Yarie Bcero chelaeT JUCThS U CTE0JIN, HO MOKET BhIKANbIBaTh U KOPHU. OXOTHO MOEAeT
OBOIIIHBIE U 0aX4eBBIC KYJAbTYPHI. 3asI-pycak: MoMeToB ObiBaeT 2—3 u naxe 4. Becennuit
nomet u3 1—?2 3aituar, 6osee no3auuii u3 3—4 (1o 8). Pycak siBisieTcs LIeHHBIM TPOMBICIIOBBIM
KUBOTHBIM, 00BEKTOM JIFOOUTENHCKOM U CIOPTUBHOM OXOTHI.
Yc/i0BUS BbINOJHEHUS 32/IaHUS

1MecTo BBINIOJTHEHUS 33/1aHUA: 3a/laHUE BBINOIHIETCS HA 3aHATUU B ayIUTOPHOE BPEMsI

2MaxkcuManbHOE BpeMs BBITIOTHEHHS 3a1aHust: 90 MUHYT
3BBI MOKeTe BOCIIOIB30BATHCS: YICOHUKOM, KOHCIIEKTOM JICKITUHA
HIkaya oneHKH 00pa3oBaTeNbHbIX T0CTUKEHHA:
Brimonnenue padotsr 6osiee 90% - orieHka «5»
70-90% - oueHka «4»

50-70% - onenka «3»
Menee 50%- orieHKa «2»

IIpakTunyeckoe 3aHsATHE
AHAJIM3 U OLEHKA Pa3JIMYHbIX THNO0TE3 NPOUCX0KIEHUS YeIOBeKa.

Ilesib: 3HAKOMCTBO C Pa3JIMYHBIMU THIIOTE3aMH IIPOUCXOKICHHUS KU3HHU Ha 3eMIIe.
OO0opynoBanme: pyyka, TETpajb, CIIPABOYHBIN MaTepuar.
Xoa padoTsbl
1. TIpouutaTh TeKCT «MHOTrO0Opa3ue TCOPH BOSHUKHOBEHHS KU3HU Ha 3eMIIey.
2. 3anoyiHUTh TaOauILy:

Teopuu u CymHoCTh TEOpUH M Joka3zarenbcrBa
TUIIOTE3bI TUIIOTE3bI

3. OtBetutsh Ha Bomnpoc: Kakoli Teopun npuaepxusaerech Bbl JIMUHO? [Touemy?

«MHoroo0pasue Teopuii BOSHUKHOBEHHS KHU3HH Ha 3emJie».
1. Kpeanmonmsm. CornacHo 3ToH TEOpUH >KHM3Hb BO3HHMKJIA B pe3yjibTaTe KakKoro-To
CBEPXbECTECTBEHHOI'O COOBITHA B MpoluIioM. Ee npuaepkuBatoTcs OCae10BaTeNld IOUYTH BCex Hanbosee
pacIpoCTpaHEHHBIX PETUTHO3HBIX YUEHUH.
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TpaguonHoe HyAENHCKO-XPUCTUAHCKOE MPEACTABICHUE O COTBOPEHHWH MHpa, H3I0KeHHoe B Kuure
BeiTus, BBI3BIBAIO M MPOAOIKAET BBI3BIBATH CIIOPHL. XOTsI BCE XPHUCTHAHE MPU3HAIOT, 4To bubnus — 310
3aBer ['ocmozpa mdroAsM, MO BOMPOCY O AJMMHE «JAHA», yrnomuHaBlierocs B Kuure beiTus, cymecTByroT
pa3HoOrIacHusL.

Hexoropsie cunTaroT, 4T0 MUpP U BCE HACEISIOLINE €ro OpraHu3Mbl ObUTH CO3/1aHbI 3a 6 AHeH mo 24 yaca.
lpyrue XpucTuaHe HE OTHOCATCS K buOnmuu kak K HaydHOW KHUTE M CUMTaloT, 4yTo B Kuure Boitus
W3JIOKEHO B TOHSATHOM Ui jrofel (opMe TEONOTHYecKOe OTKPOBEHHE O COTBOPEHHH BCEX JKUBBIX
CYLIECTB BCEMOTYIIUM TBOpLIOM.

[pomecc 60kecTBEHHOrO COTBOPEHHSI MUPa MBICIUTCS KaK UMEBIIUI MECTO JIUIIb OJHAXABI U TIOTOMY
HEIIOCTYIHBIN 111 HAOMIOJEHUS. DTOT0 JOCTATOYHO, YTOOBI BHIHECTH BCIO KOHLEMIUIO 00’KECTBEHHOTO
COTBOpPEHUS 332 paMKU Hay4HOTo HccienoBaHus. Hayka 3aHMMaeTcsl TONBKO TEMH SIBJICHUSMH, KOTOpPbIE
MOJIAI0TCS HAOIOACHUIO, a TIOTOMY OHA HUKOTJa He OYAeT B COCTOSIHUM HU JJOKA3aTh, HU OMPOBEPTHYTH
3Ty KOHIIETIIIHIO.

2. Teopus cranuoHapHoro cocrosHusA. CorjacHo 3Toil Teopuu, 3eMisl HUKOTJa HE BO3HUKaJA,
a CYIIECTBOBAJa BEYHO; OHA BCErJa CIOCOOHA IMOUICPKUBATH JKH3Hb, & €CITU U W3MEHSJIach, TO OYE€Hb
MaJio; BUBI TOXKE CYIECTBOBAJIM BCET/AA.

CoBpeMeHHbIE METO/IbI JaTUPOBAHMUS JIAIOT Bce OoJiee BHICOKME OIEHKH BO3pacTa 3eMITH, YTO MO3BOJISET
CTOPOHHHKaM TEOPHH CTAlMOHAPHOTI'O COCTOSHHUSA MOJIaraTh, 4TO 3eMJIsl M BUJBI CYIIECTBOBAJIM Beeraa. Y
Ka)KJI0r0 BUJA €CTh JIB€ BO3SMOXHOCTH — JIMOO M3MEHEHHE YHCIEHHOCTH, JTH00 BEIMUPAaHHE.
CTOpOHHUKH 3TOH TEOPHH HE MPU3HAIOT, YTO HAJIWYHME WM OTCYTCTBHE ONpPENeJIEHHBIX HCKOMAeMbIX
OCTaTKOB MOJKET YKa3bIBaTh Ha BPEMS MOSBJICHHS WM BRIMUPAHHS TOTO WM MHOTO BUIA, U MIPUBOIAT B
KadecTBe MpUMepa MpeACTaBUTENS KUCTENEPhIX pbl0 — maTuMepuro. 1o maneoHTonornueckum JaHHBIM,
KHCcTernepsie BbIMepsin okoio 70 miH. jer Hazaj. OAHaKo 3TO 3aKI0YeHHe MPHUIIIOCH ePEeCMOTPETH,
Korja B paitone Majarackapa ObUTH HaWIEHBI )KUBBIE TIPEACTABUTENN KHCTeNnepblX. CTOPOHHUKH TEOPUU
CTAIlMOHAPHOTO COCTOSTHUS YTBEP)KIAIOT, YTO, TOJBKO M3ydas HbIHE XKUBYIIHME BHUIbI M CPAaBHUBAS UX C
HCKOIIaeMbIMU OCTaTKaMM, MOXKHO JIeJIaTh BBIBOJ O BEIMUPAHUM, []a U TO OH MOXKET OKa3aThCsS HEBEPHBIM.
BHe3anHOoe mOsBICHHE KAaKOro-iuOO MCKONAeMOro BUAA B OINPENEICHHOM IIjlacTe OOBICHSAETCS
YBEJIMUEHHEM YHCJIEHHOCTH €ro IOMyJSUM WM IIepeMELICHUEeM B MeCTa, OJaronpusTHbIE Ui
COXPaHEHHsI OCTaTKOB.

3. Teopusi mancnmepMuu. JTa TEOpUS HE TpEIIaraeT HUKAKOTO MEXaHW3Ma Il OOBSICHEHUS
[IEPBUYHOTO BOSHUKHOBEHUS XKU3HU, a BBIIBUIAaeT UJCI0 O €€ BHE3EMHOM IIpOoHCXOoxaeHuU. [loaTomy ee
HeJb3s CUMTaTh TEOpHEH BO3ZHUKHOBEHHUS J>KU3HM KaK TaKOBOW; OHAa IIPOCTO IIEPEHOCUT IIpobjIeMy B
Kakoe-To Apyroe mecto Bo Bcemennoi. I'mmoresa Oputa BeiaBuHyTa FO. JImOuxom u I'. Puxtepom B
cepemuae XIX Beka.

CornacHO rumoTes3e MAaHCIEPMHUHU JKU3Hb CYIIECTBYET BEYHO U IIEPEHOCUTCS C IUIAHETHl Ha IUIAHETY
Mereoputamu. [Ipocreiinre opraHu3Mbl WIN UX CIIOPHI («CEMEHA >KU3HU»), MoNatasi Ha HOBYIO IIJIAHETY
U HaWAg 37ech OJAarompuATHBIE YCIOBUS, Pa3MHOXKAIOTCS, JaBas HAayallo 3BOJIIOLUM OT IMPOCTEHIINX
¢dbopM K crnoxHBIM. BO3MOXHO, YTO XHM3Hb Ha 3eMJie BO3HHUKIA W3 OIHOH-EIMHCTBEHHOH KOJOHHUH
MHUKPOOPTraHU3MOB, 3a0pOIICHHBIX U3 KOCMOCA.

Jns o0oCHOBaHMSI 3TOW TEOpUH UCIONB3YIOTCA MHOTOKpaTHble mosiBnernss HJIO, HackambHBIC
n300pakeHusl NMPEIMETOB, MOXOKUX Ha PAKEThl U «KOCMOHABTOB», a TaKKe COOOLICHUS SIKOOBI O
BCTpeYax C HHOIUIaHeTsHamH. [Ipu wH3yueHHH MarepuanoB METEOPUTOB M KOMET B HHUX ObLIH
O0OHapyXeHbl MHOTHE «IPEIIIECTBEHHUKN »XMBOT0» — TAKHE BEIECTBA, KaK LIMAHOTEHbI, CHHWJIbHAs
KHACJIOTa M OPraHUYECKUE COEOMHEHUS, KOTOpBIE, BO3MOXKHO, CHIIPAJIM POJIb «CEMSH», MaJaBIIUX Ha
COYH0 3eMJIIO.

CropoHHMKaMH 3TOW runoressl Obun Jaypeatsl HoOenesckoit npemun @. Kpuk, JI. Opren. .
Kpuk ocHOBbIBaJICS HA ABYX KOCBEHHBIX J0Ka3aTeNbCTBaX: | YHMBEPCAJIbHOCTH I'€HETHYECKOro Kozaa; 2
HEOOXOOMMOCTH IJIi HOPMaJbHOrO MeTaboiaM3Ma BCEX JKMBBIX CYIIECTB MOJMMOJEHA, KOTOPBIH
BCTpeyYaercs celyac Ha IUIaHeTe KpaiHe pesko.

Ho ecnu >xu3Hbp BO3HUKIIA HE Ha 3eMIle, TO KaK OHa BO3HUKIIA BHE ee?

4. ®u3snueckue rumoresbl. B ocHOBe (M3NYECKMX TUIOTE3 JIEKHUT IMPU3HAHHE KOPEHHBIX
OTJINYMHA JKUBOTO BEIIECTBA OT HEKMBOro. PaccMOTpUM IunoTe3y NPOUCXOXKICHHS )KU3HHU, BRIABUHYTYIO
B 30-e romet XX Beka B. U. Bepranckum. B3rnsapl Ha CymHOCTH KU3HU TpuBend BepHaickoro k
BBIBOAY, YTO OHA NosiBMiIack Ha 3emiie B popme 6rocdeprl. Kopennsie, GpyHaaMeHTaIbHbIE 0COOCHHOCTH
KHUBOTO BELIECTBA TPEOYIOT Ui €ro BOSHUKHOBEHHUS HE XUMHUECKUX, a (DU3NYECKHX MPOLIECCOB. DTO
JOJDKHA OBITH cCBOeOOpa3Has KaTacTpoda, MOTPsICEHUE CAMUX OCHOB MHP O3/IaHUSL.
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B cootBerctBum ¢ pacnpoctpaneHHbIME B 30-Xx romax XX Beka rurmore3amu oOpa3oBanus JIyHBI B
pe3ynbTaTe OTphIBa OT 3E€MJIM BEIIECTBa, 3aIMONHSBIIErO paHee THXooKeaHCKYIO BHaauHy, BepHaackuit
MPEANOI0KII, YTO STOT IPOIECC MOT BBI3BaTh TO CHUPAIIbHOE, BUXPEBOE JBUKEHHUE 36MHOT'O BEIIECTBA,
KOTOpoe OOJbIlle HE MOBTOPWJIOCh. BepHajCKuil MpPOMCXOKICHHE JXHU3HH OCMBICIHBAI B TEX XKE
MacIiiTadax ¥ MHTEpBajaxX BPEMEHU, YTO M BOSHHKHOBeHUE camoi Beenennoii. [Ipu katactpode ycmoBust
BHE3AITHO MCHAIOTCA, U U3 IPOTOMATCPUN BO3SHUKAIOT JKUBAA U HEXKHBAs MaTCPUsL.

5. Xumuuyeckne runore3bl. JTa rpyIra TCUIIOTE3 OCHOBBIBACTCS HA XMMHYECKOW cre-nuduke
JKU3HU M CBS3BIBAET €€ MPOHCXOXKJeHHE ¢ ucrtopueil 3emnn. PaccMOTpUM HEKOTOpbIE THIIOTE3bl 3TON
TPYIIIBL.
* VYV HCTOKOB HCTOPHM XMUMHUYECKHX THUIIOTE3 CTOSUIH 6033penus J. Iexkena. I'ekkenb cuuTai, 4To
CHaydaja 1104 Z[GﬁCTBHCM XUMHNYECKUX U (l)I/I3I/I‘ICCKI/IX IIPUYHMH HOABHUIINCH COCAMHCHUA YIJICpoaa. Ot
BEIIIECTBA TMPEICTABISLUIA COOOM HE PacTBOPHI, a B3BECH MAJICHBKUX KOMOYKOB. [lepBHYHBIC KOMOYKH
ObUIM CITOCOOHBI K HAKOIJICHHIO Pa3HBIX BEIIECTB W POCTY, 3a KOTOPBIM CIIEIOBAJIO JICICHUE. 3aTeM
MosIBUTIACh Oe3bsijiepHast KileTka — UCXoHast hopma ISl BCeX KUBBIX CYIIECTB Ha 3eMIe.
*  OmpenencHHbIM 3TAallOM B Pa3BUTHH XMMHYECKHX TUIOTE3 a0uoreHesa crana xouyenyus A. U.
Onapuna, BoiiBuHyTas UM B 1922—1924 rr. XX Beka. ['unoresa OnapuHa npencraBisieT coOOON CHHTE3
napsuHu3Ma ¢ Oomoxumued. [lo OmapuHy, HacneqCTBEHHOCTh CTana CieAcTBHeM oTOopa. B rumorese
Onapuna »xemaemoe BbLIAcTcA 3a JedcTBuTenbHOe. CHayana Hee OCOOCHHOCTH JKWU3HU CBOJSTCS K
00MEHY BEIIECTB, a 3aTeM €ro MOAETNPOBaHNE OOBSABIISETCS PEIIEHHOM 3araJJKi BOSHUKHOBEHUS KU3HH.
. Tunomesa /[»c. bepnana npennonaraer, 4ro aOMOTEHHO BO3HHUKIINE HEOOJBIIME MOJIEKYJIbI
HYKJICMHOBBIX KHCJIOT M3 HECKOJIbBKHX HYKICOTHUAOB MOIJIM Cpa3y XK€ COCIUHATHCA C TEMU
AMWHOKHCIIOTaMH, KOTOPBI€C OHU KOJUPYIOT. B sroit rumorese IEpBUYHAA XHUBasgd CUCTEMA BUAWUTCA KakK
OnoxmMMHUecKas JKM3Hb 0e3 OpraHu3MOB, OCYIIECTBISIONIAS CAMOBOCIIPOM3BEJCHUE U OOMEH BEIIECTB.
Oprauusmsl xe, o k. bepHany, mosSBIAIOTCA BTOPUYHO, B XOi€ 000COOJIEHUS OTAEIBHBIX y4acTKOB
TaKoi OMOXHUMHUYECKOM JKHU3HU C IIOMOIIBI0 MEMOpPaH.
. B xayectBe mocneaHell XMMHWYECKONM T'MIOTE3bl BO3HMKHOBEHHUS JKW3HM Ha HAllel IUIAHETE
paccmotrpuM eunomesy I. B. Boimkeseuua, BeimBuHYTYI0O B 1988 rTomy. CormacHo dToil rumorese,
BO3HHKHOBEHHE OPTaHUYECKUX BEIIECTB MEPEHOCUTCS B KOCMUYECKOE MTPOCTPAHCTBO. B crernmudpuaeckux
YCIOBHSIX KOCMOCAa HJAET CHHTE3 OPraHWYeCKHX BEIIeCTB (MHOTOYHCIECHHBIE OPIAHWYECKHE BEIIeCTBa
HalJEHBl B METEOPUTAX — YTIIEBOABI, YIIIEBOAOPOIBI, a30THCThIE OCHOBAHUS, AMUHOKHUCIIOTHI, YKUPHBIC
KHCTIOTHI M Jip.). He HCKItoYeHo, 94TO B KOCMHYECKHUX MPOCTOpPaxX MOIJH 00pa3oBaThCS HYKIEOTHIBI U
naxe Monekynsl JIHK. Omnako, mo MHeHWIO BoHTkeBHYa, XMMHYECKasl DBONIONUS Ha OOJBITHHCTBE
mianeT COTHEYHON CHCTEMBI OKa3ajach 3aMOPOKEHHOW ¥ MPOMOJDKIIIACH JIUIb Ha 3emile, HaWIsl TaMm
nonxozsmue ycrnoBud. [lpu oximakaeHnn M KOHAEHCAIMU Ta30BOW TYMaHHOCTH Ha TEpBUYHON 3emire
OKazajcs Bech HA0Op OPraHWYECKHX COEMWHEHHWH. B ATHX YCIIOBHSX >KMBOE BEUIECTBO MOSBHUIIOCH H
KOH/IGHCUPOBAJIOCh BOKPYr BO3HHUKIMX abuoremHo monekyn JHK. Wrak, mo rumoreze BoiiTkeBmda
MEPBOHAYAIIFHO TOSIBIIIACH XM3Hb OMOXMMHYECKas, a B XOJIE €€ JBOIIONUH TMOSBUJINCH OTAEIbHEIE
OpPTaHHU3MBIL.

YciaoBusi BbIIIOJHEHHS 32IaHUS
3. MecTo BBHIIOJHEHUS 3aJaHus: 3aJaHUC BBITNIOJIHACTCA HA 3aHATHH B aYIMTOPHOC BPEMA

4, MakcuMaabHOe BpCEMs1 BBIIIOJIHCHHA 3aJIaHHA: 90 MUHYT
5. BBI MOeTe BOCIIOJIb30BaTHCS: y‘le6HI/IKOM, KOHCIEKTOM JICKIIMI

6. Illkaja oeHKH 00pa30BATEJIbHBIX JTOCTHKEHMH
Brimonnenue paboter 6osiee 90% - orieHka «5»
70-90% - ortenka «4»
50-70% - onenka «3»
Menee 50%- oneHKa «2»
IIpakTHYeckoe 3aHATHE NPOGECCHOHATBHON HANIPABJIEHHOCTH
Kpyrosopor BemecTs B npupose.
Heab: U3y4uTh KPyroBOPOT XUMUYECKUX DIIEMEHTOB B OMocdepe Ha MpUMepe KpyroBopoTa
yriaepoja.
O0opynoBanme: TabIMIIbI, PUCYHKU, YICOHUK .
Kparkas Teopus:

27



bnaronaps *u3He eI TENbHOCTH OPraHu3MOB Onochepe HempepbIBHO MPOUCXOIAT KPYrOBOPOTHI
BEIIECTB, KOTOPhIE 00ECIIEYMBAIOT €€ CTA0MIBHOCTh. OHUM U3 BaKHEHITUX SBISIETCS
KpYyroBopoT yriepoja. OH MpOTeKaeT ¢ y4acTUEM JIBYX BaXXKHEUIITNX OMOJIOTHYECKUX MTPOIIECCOB
— oTocuHTE3a U ABIXaHHs. YTIEPOI-OCHOBHOM 3J€MEHT BCEX OPraHMYECKHX COSAUHEHHM
(OenkoB, JIUIUIOB, YIIIEBOAOB, HYKIEUHOBBIX KUCIIOT), IPU pacia/ie KOTOPBIX YTIepO.1 BEIXOIUT
B aTMoc(epy Wi HaKarumBaeTcs B 3eMHo# kope B Bujae CO2, CHs, CaCOs
KpyroBopoT yriepoa nporucxoanuT C y4acTHEM JKUBBIX OpraHu3MoB. [103ToMy ero Ha3pIBarOT
OMOTCHHBIM.
KpyrosopoT yriepoaa B 6uochepe npouCcXoUT C yIaCTHEM JEITEIbHOCTH YEJIOBEKa: MPU
C)KUTaHHUU BCEX BUJIOB TOIUIMBA (HE(Th, KAMEHHBIH YroJib, IPUPOIHBIN Ta3) B aTMOChepy
nocrymnaet COz.

Xon pa6oTsI:
N3yuute cxemy KpyroBopoTa yriepoja B onocdepe.

B
CO,6 ammocgpepe g
__ —
Accumunsyus Abixarue Obixarue
¢ pacmesusmu pacmenud KUSOMHbBIX T

A e Yy Pt B
~ epmebie
9{7a6- pPEaHu3Mbi

KoHTpoJibHbIE BOIPOCHI:

1) Kakyto ponb Urparot pacTeHusl B KpyroBOpoTe yrieposa?

2) KakoBa poJib ®HUBOTHBIX B KpyroBOpoTe yriepojaa?

3) bnarogaps kakuM OMOJIOTUYECKUM IPOIECCaM MOJIEP>KUBAETCS IOCTOSTHHOE CO/Iep KaHue
JIBYOKHCH yriiepoja B atMocepe?

4) Kakyro poJib UTpaeT AeATeIbHOCTh YeI0BeKa B KpyroBOpoTe yriepoa?

BeiBOI:

1) KpyroBoport yriepoaa npoucXoIuT ¢ y4aCTHEM KHMBBIX OPIaHU3MOB (...).

2) Takoit KpyroBopoT Ha3bIBaeTcs (...)

Yci0BUS BLINOJHEHUS 3a1aHUSA
1. MecTo BbINONIHEHWUA 334aHNA: 3a43aHNE BbINONHAETCA Ha 3aHATMM B ayAUTOPHOE Bpems

2. MakcumanbHOe BPEMs BBITIOJIHCHUA 3aJaHU: 45 MUHYT
3. BnbI MOkeTe BOCIIOIB30BaThCS: y‘Ie6HI/IKOM, KOHCIIEKTOM JICKIIUH
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4. IlIkaJja oleHKH 00pa30BaTeJIbHbIX JIOCTHKEHMI:
Brimonnenue pabots 6osiee 90% - onenka «5»
70-90% - omenka «4»
50-70% - omenka «3»
Menee 50%- oneHka «2»

IIpakTnueckas padora
«CocraBJjieHHEe cXeM Nepeaavyu BellecTB ¥ IHepruu (ueneil nuTaHus)».

eib: HAYUYUTHCS COCTABIISITH IETH MTUTAHUSL.
Xoxa padoThbl

1. HazoBuTe Opranus3mbl, KOTOPbIE JOJKHBI ObITh HA MPOIMYIIEHHOM MECTE CIEAYIONIUX
MUTIEBEIX IETICH:

o, S

Cunmya

Cemena fanoxa

2. U3 mpemnoXeHHOro CHUCKA >KUMBBIX OPraHU3MOB COCTaBUTH TPO(MHUYECKYIO CETh: TpaBa,
SATOJHBIN KYCTapHUK, MyXa, CHHMIIA, JISTYIIKA, yXK, 3asl, BOJIK, OAKTEpUU THUEHUS, KOMap,

KY3HCYHUK. VYKaXuTe KOJIUIEeCTBO OHEPIrumr, KOTOPOEC NEPEXOIUT C OAHOT'O YPOBHS HA I[perﬁ.

3. 3Has mpaBWJIO NEpexojJa 3HEPruu C OJHOTO TPO(PHUECKOro ypoBHs Ha Jpyroil (oxosol0%),
MOCTpOiiTe muUpaMuay OMOMAacchl TpeThel muileBol nenu (3aganue 1). buomacca pacrenuit

coctasiaeT 40 TOHH.

4, BriBo: uTO OTpaXaroT MpaBUjia SKOJIOTUYCCKUX HI/IpaMI/IIl?

YcioBus BLINOJHEHUS 3a1aHUAS
1. MecTo BBINOJHEHUS 3aJaHuA: 3aJaHUEC BBITIOJIHACTCA HA 3aHATHUH B ayIUTOPHOC BpEMA
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2. MakcumanbHOE BpeMs BBITIONHEHUS 3a1aHus: 45 MUHYT
3. BBI MOkeTe BOCTIONB30BATHCS: YYCOHUKOM, KOHCIICKTOM JICKITUIH
4. IllkaJja oeHKH 00pa30BaTeJIbLHLIX JOCTHKEHUM:

Beimosinenue pabotst 6osee 90% - onenka «5»
70-90% - omeHka «4»
50-70% - orenka «3»

Menee 50%- oneHKa «2»

IIpakTHYeckoe 3aHATHE NPO(ECCHOHATLHOM HANIPABJIEHHOCTH
HccaenoBanne n3MeHeHUI B IKOCHCTEMAX HA OMOJIOrHYeCKHUX MOoJeIsAX (J1ec).

eab: HA TpUMeEpe NPUPOTHOMN IKOCUCTEMBI MPOCIEAUTHh U3MEHEHUS, POUCXOASAIINE IO
BO3/ICVCTBUEM YCIIOBHI OKPYKAOIIEH CPEbI.

Xona padoTsl

3amanue 1. U3yunTh onrcanue mpupoHOM SKOCUCTEMBI U pacpeieIuTh oOuTaresne jieca Ha 3
rpynmsl (MPOAYIEHTHI, KOHCYMEHTHI, penyleHThl). COCTaBUTh 3 1EMU MUTAHUS XapaKTePHbBIS
JUISl JAHHOU SKOCUCTEMBI.

buo1eHo3 MMCTBEHHOTO Jieca XapaKTepU3yeTcsl He TOJIBKO BUJIOBBIM pa3HOOOpa3ueM, HO U
CJIOKHOM CTpYKTYpoil. PacTenusi, oOuTaromue B Jiecy, pa3InvaroTcsl HO BHICOTE UX HA3EMHBIX
gacTeil. B CBsI3K ¢ ATUM B PaCTUTENIBHBIX COOOIIECTBAX BHIJCISIOT HECKOIBKO «ITAXKEH», NN
sipycoB. [1epBrIii sspyc — APEeBECHBIM —COCTABIISIFOT CaMbI€ CBETOJIFOOMBBIC BUIBI — COCHA,
Oepesa. Bropoii sipyc BKIIFOYaeT MEHEe CBETOIIOOMBEIE U 00JIe€ HU3KOPOCIIbIE IePEBbS] — , €I1b,
ocuHa. TpeTuil apyc COCTOUT U3 KYCTapHUKOB. UeTBEPTHIHl APYyC — TPaBSIHUCTHIA. TaKuMHU ke
ATa)KaMH pacipeaesieHbl 1 KOPHU PaCTEHUM. SIpyCHOCTh Ha3€MHBIX PACTEHUU U UX KOPHEH
MO3BOJISIET JTy4Ille UCTIOJIB30BaTh COJTHEUHBIN CBET U MUHEpPAJIbHBIE 3a1ackl MOYBHL. B TpaBsiHOM
spyce B T€YEHHUE Ce30Ha MPOUCXOJAUT CMEHA paCTUTEILHOrO Mokposa. OHa rpymmna Tpas,
HazbIBaeMas aeMepaMu, — CBETOJIIOOUBBIE. ITO MEIYHUIIA, XOXJIaTKa, BETPEHUIIA; OHU
HAYMHAIOT POCT PaHHEH BECHOM, KOT/1a HeT JINCTBBI Ha JEPEBbIX U MOBEPXHOCTH MOYBBI IPKO
OCBEIlleHa. DT TPaBhl 32 KOPOTKHI CPOK ycreBatoT 00pa3oBaTh LIBETKH, JaTh IOl U
HAKOIUTh 3allacHble MUTaTeIbHbIE BellecTBa. JIeToM ma 3TUX MecTax Mo MOKpOBOM
pacmyCTUBIINXCS AEPEBbEB PA3BUBAIOTCS TEHEBBIHOCIUBBIE pacTeHus. Kpome pactenuii B ecy
0oOUTAIOT : B IOYBE — OAaKTEepuu, rpHUObI, BOAOPOCIH, IPOCTEHIIINE, KPYTJIbIE U KOJIbYaThie
YepBU, TMUMHKA HACEKOMBIX U B3POCIIbIE HACEKOMbIE. B TpaBSHOM U KYCTapHUKOBOM sipycax
CIUIETAIOT CBOM CETU MayKu. Bollie B KpoHAX JTMUCTBEHHBIX MOPO/1 OOUIBHBI TYCEHHIIBI TISICHHMII,
JUCTOBEPTOK, B3pOcCible (OPMBI ’KYKOB TUCTOEIOB, XpylIeil. B Ha3eMHBIX sipycax oOUTaIOT
MHOTOYHCIICHHBIE TTO3BOHOYHBIE, PA3HOOOPa3HbIE MTHIIbI, U3 MIIEKOMUTAIOIINX — I'PBI3YHbI
(ToneBKHU, MBIIIN), 3aiille00pa3Hble, KOMBITHBIE, XHUIIHbIE — JINCUIIA, BOJK. B BepXHUX cl0sX
MOYBBI BCTPEYAIOTCS KPOTHI.

1. Onumwure Jec Kak 9KOCUCTEMY, C YKa3zaHHEM a6I/IOTI/I‘{eCKI/IX, OMOTHYCCKHX (l)aKTOPOB
Cpeabl, KOMIIOHCHTOB 9KOCUCTEMBbI (HpO)IYI_IeHTLI, KOHCYMCHTBI, peI[y’L[eHTBI).
2. CocraBbTe IMUIICBBIC LICIIN.
3. Cz[enaﬁTe BBIBOJI, O IIOCICACTBUAX H3MEHEHHUN B SKOCHCTEMaX.

IIpakTHYecKoe 3aHATHE
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AHAJIU3 U OLIEHKA MOCJIe/ICTBUII COOCTBEHHOI IeITeJIbHOCTH B OKPY:Kaloleil cpeje,
rJ100aJIbHBIX IKOJIOTHYECKHX MP06J1eM M NyTeil UX peleHus»).

I_[e.m,: IMO3HAKOMUTH YyYalliuxCd € MOCICACTBHUAMU XO3SIMCTBEHHOM ACATCIBHOCTH YCJIOBCKA B
OKpYKarollen cpee.

Xoa padoTsl

1. TlpountaTh TeKCT «OCHOBHBIE SKOJIOTUYECKHE TPOOIEMBI COBPEMEHHOCTH» Ha cTp.352-

357.
2. 3amnoJIHUTH TaOHIy:
Okonoruveckue | [IpuawHb [TyTn pemeHus IKOJIOTHYECKUX MPoOIeM
poOIIeMBI

3. OtBeruth Ha Bompoc: Kakwe skojoruueckue mpoOJIeMbl, TIO BamieMy MHEHHUIO, Hambojee
Cephe3HbIE U TPEOYIOT HeMeIeHHOTO pemieHus? [Touemy?

IIpakTHYeckoe 3aHATHE NPOGECCHOHATBHONW HANIPABJIEHHOCTH
Pemenue 3K0JI0ru4ecKux 3aaay.

eap padoThi: 3aKpenuTh 3HAHUSA O TOM , YTO DHEPTHS, 3aKIIOUYEHHAS B MHUIIE, IEPEIACTCs OT
MEPBOHAYAIILHOTO MCTOYHUKA 4Yepe3 Psii OPraHu3MOB, YTO TAaKOM psii OPraHM3MOB Ha3bIBAETCS
LENbIO MUTAaHUS COOOIIECTBA, a KaX/10€ 3BEHO TAaHHOW LIeNU — TPOPHUUECKUM YPOBHEM.

Xox padoTsl

3apaya 1. Ha ocHOoBaHMUM mpaBuiia 3KOJOTMYECKOW MUPAMHUIbl OMPEIETUTE, CKOJIBKO HYKHO
IUTAaHKTOHA, YTO Obl B MOpE BBIpOC OAMH AenbhuH Maccoil 300 Kkr, eciiu Lenb MUTAHUS UMEEeT
BU/I: TUTAHKTOH, HEXUIIHBIE PHIObI, XUIIHbIE PHIOBI, AeTb(OUH.

Pemenne: JlenbhuH, nuTasCh XUIIHBIMU pbhIOAMH, HAKOMIJI B CBOoeM Teie Toiabko 10% ot
0011Iel Macchl MUIIH, 3Hast, 9T0 OH BecUT 300 Kr, COCTaBUM IIPOTIOPITUIO.
300xkr — 10%,
X —100%.
Haiinem uemy paBen X. X=3000 kr. (xuiHble peiObl) DTOT Bec cocTaBiseT Toibko 10% oT
MaccChl HEXHIIHBIX PbIO, KOTOPOU OHU nUTaIuch. CHOBAa COCTAaBUM MPOTIOPIIHIO
3000kr — 10%
X —100%
X=30 000 xr(macca HEXHUITHBIX PBIO)
CKONBKO XK€ MM MPUILIOCh ChECTh IJIAHKTOHA, JJIi TOrO 4TOObl UMEeTh Takoil Bec? CocTaBuM
IIPONIOPLIUIO
30 000kr.- 10%
X =100%
X =300 000xr
Otger: [lns Toro yto 661 BeIpoc fenbhuH Maccoi 300 kr. Heo6xoaumo 300 000kT naaHKTOHA

3anaun

1.Ha ocHOBaHMU ITpaBWIIa SKOJIOTMYECKON MUPaMU/bl ONIPEIEINTE, CKOJIBKO HY)KHO 3€pHa,
YTOOBI B JIECY BBIPOC OJMH (PMIIMH Maccoil 3.5 Kr, eciu 1enb MUTaHUs UMEET BHUJI: 3€PHO 3JIaKOB -
> MBIUIb -> MOJIEBKA -> XOPEK > (HUINH.
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2.Ha ocHoBaHUH TIpaBHJIa SKOJIOTHYECKON MUPAMHUIBI ONIPEACTUTE, CKOJIBLKO OPJIOB MOKET
BbIpacTd nipu Hanmuuu 100 T 37aKOBBIX PACTCHUM, €CIIM IEeMb MUTAaHUS WMEET B 3JIaKud ->
KY3HCUUKU-> JATYLIKHA-> 3MCH-> OPEII.

3.Ha ocHOBaHHMHU TpaBUiIa YKOJOTUYECKON MHPAMUIBI OMIPEIIEIIUTE, CKOJIBKO OPJIOB MOXKET
BbIpacTd nipu Hanmuuu 100 T 37aKOBBIX PACTCHUM, €CIIM IEMb MUTAaHUS WMEET B 3JIaKud ->
KY3HECUHKH-> HACCKOMOSITHBIC IITHIIBI-> OPEIL.

4. Kakue W3 TepedrCICHHBIX OPraHU3MOB 3KOCHCTEMBI TaWTH OTHOCAT K IPOJYIICHTaM,
MEPBUYHBIM KOHCYMEHTAM, BTOPHYHBIM KOHCYMEHTaM: OaKTEpHUHM THHCHHS, JIOCh, €lb, 3asill,
BOJIK, JJUCTBEHHUIIA, pbIch? COCTaBbTE IETb MUTAHUS U3 4 WK 5 3BEHBEB.

5.3Has MpaBUJIO JECSTH MPOIECHTOB, PACCYMTANTE, CKOJILKO HY)KHO TPaBBI, YTOOBI BHIPOC
OJIMH Opell BecoM 5 Kr (THIEBas IeMb: TpaBa — 3asiil — Opelt). YCIOBHO NMPUHUMAKNTE, 4TO Ha
KOKIOM TPOPHUESCKOM YPOBHE BCErJa IMOEHAOTCS TOJBKO TMPEACTABUTEIHN IPEABIAYIIETO
YPOBHSI.

6.Ha teppuropun muomaznpio 100 kM? €XeroHo MPOM3BOIMIN YaCTHUYHYIO PyOKy Jeca.
Ha mMomeHT opranuzanuu Ha 3Toil TeppUTOpUHM 3anoBeIHUKa Obl1o oTMeueHo S50 noceil. Yepes 5
JIET YUCJIEHHOCTh Joceh yBenuumiaach 10 650 rosioB. Eme uepe3 10 jeT koaudecTBO Jocei
YMEHBIIHIOCH 10 90 ToJIOB M CTaOMIM3UPOBATIOCH B IMOCHEAyONMe Toasl Ha ypoBHe 80-110
TOJIOB.

Onpenennure YUCICHHOCTD U TUIOTHOCTH TIOTOJIOBBSI JIOCEH:
a) Ha MOMEHT CO3JIaHUS 3alOBEIHHKA;
0) yepes 5 yieT mocse co3laHus 3al0BE/IHUKA;
B) yepe3 15 jer nocine co3naHus 3aroBeAHUKA.
YcJI0BHSI BHINIOJHEHHUSI 3/IaHUS
3. Mecro BBINONHEHUS 3a/JaHUS: 3aJaHIE BBIMIOJIHAETCS Ha 3aHATHH B ayIMTOPHOE BPEMsI

4. MakcumanbHOE BpeMs BBITIOJHEHUS 3a/1aHus: 45 MUHYT
5. BBl MOkeTe BOCTIONB30BATHCS: YUCOHMKOM, KOHCIIEKTOM JICKITHI

6. Illkaja oeHKH 00pa30BATEIbHBIX JTOCTHKEHHH
Brimonnenue padotsr 6osee 90% - omeHka «5»
70-90% - oueuka «4»
50-70% - onenka «3»
Menee 50%- omieHKa «2»
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Cnucok uTeparypsl:

OcHoBHbIE eYaTHbIE U31aAHUSA

1.Tynukun E.N.. «O6mas 6uosnorus ¢ ocCHOBaMH 3Koyiorum». M.: «Akanemusi», 2010r.
OcHOBHbBIE 3JIECKTPOHHBIE U3IAHUS

1. DnexrponHbIil yueOHUK: «brosorus ayst npodeccuii U CrenuaTbHOCTEH TEXHUIECKOTO U
ecTecTBeHHO-HayuHoro npo¢uieit Koncrantunos B. M. Pezanos A. I'. @anees E. O., 2020 r
JlonoiHUTeIbHBIE HCTOYHUKH

1. bense JI.K. , demvmur .M. buomorus , 10-11 kimacc. O6mast Onomorus.

- M.: 2012

2. TepemoB A.B., IlerpocoBa P.A. buonorus, Ouonornyeckue cucteMsl U npoueccel. — M.: 2012
HNHuTepHer pecypcesl

http://biology.asvu.ru/ - Bes 6uonorusi. CoBpeMenHast OHOJIOTHs, CTaThH, HOBOCTH, OMOIHOTEKA.
http://window.edu.ru/window/ - equHOE OKHO J0CTyHa K 00pa3oBarelibHbIM pecypcaM VHTepHeT
1o OuoJsioruu

http://www.vspu.ac.ru/deold/bio/bio.htm - TenekoMMyHHKaIMOHHBIC BUKTOPUHBI 110 OMOJIOTHH -
9KOJIOTHH Ha cepBepe BOpOHEKCKOTO YHUBEPCHTETA.

CaiiT COJepPIKUT IEKTPOHHBIN yueOHUK 110 Ouosoruu, On-line TecTsl.
http://www.informika.ru/text/database/biology/ - DnekTpoHHBIH y4eOHHMK, OOJBIIONW CIHCOK
HNuTepHer-pecypcos.

http://ic.krasu.ru/pages/test/005.html -tects! mo Gronornm.
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	Цель: сравнить процессы митоза и мейоза.

